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ABSTRACT
Hypertension is considered one of the most prevalent health problems in the world. The
prescription pattern of antihypertensive drugs in Jordanian population was not previously well
investigated. Recommendations by international guidelines for hypertension management
change over the time and utilization of antihypertensive drugs also changed. The study of the
utilization of antihypertensive drugs and their prescription pattern, and commitment to

international guidelines may be helpful to improve blood pressure control rate in Jordan.

Objectives

The primary aim of this study was to investigate the drug utilization and the prescription pattern
of antihypertensive drugs in family practice clinic at Jordan University Hospital in Amman. Data
from 416 patients, aged >18 years, were analyzed during the study period. Data were obtained

from hypertensive patients by using designed questionnaire and patient's medical records.

Results
The major result of this study revealed that from 416 patients, 62.3% were females and the mean
age of patients was 59 £10 years. Six classes of antihypertensive drugs were used. These were

Angiotensin converting enzyme inhibitors, B-blockers, calcium channel blockers, diuretics,
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angiotensin receptor blockers (ARBs) and a-adrenergic antagonist. Of those 45.6% were on
monotherapy. Among those on combination therapy, 37.7% were on two drugs, 12.5% on three
drugs and 3.1% on four or more drugs. Among the mono-therapy prescriptions, ACE inhibitors
were the most commonly prescribed (43.7%), whereas diuretics were least used (3.7%). As
combination therapy, diuretics were the most prescribed antihypertensive drugs (36.5%),

followed by

B-blockers (31.5%). Combinations consisting of diuretics and B-blockers were the most
commonly seen. With respect to overall utilization, ACE inhibitors were the most prescribed
(192) 46.2%. Despite that there was significant reduction in blood pressure between first and last

visit, 73.4% of patients still had abnormal blood pressures after the treatment.

Conclusion:

The present study represents the current prescribing trend for antihypertensive drugs in family
medicine clinics in Jordan University Hospital in Jordan. Despite the significant reduction in
blood pressure in the last visit and after receiving antihypertensive drug treatment, most of the
patients did not achieve recommended blood pressures according to international guidelines.
Despite the inadequacy of monotherapy to control blood pressure, many of the patients
continued to receive this treatment. Life style modification needs more attention by physicians

and patients.
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1. Introduction:




Hypertension (HTN) is one of the most prevalent health problems in Jordan and
around the world (Al-Safi et al., 2006). A recent review showed that, in 2000, the
prevalence of hypertension in the adult population worldwide was about 25% (972
million subjects), and that in 2025, this proportion is expected to increase to 29.2%
(1.56 billion subjects) (Kearney et al., 2005). HTN is considered one of the main
leading causes of cardiovascular and cerebrovascular diseases remain the one of
leading causes of death in Jordan (Brown et al., 2009). Management of HTN is an
important step to decrease the morbidity and mortality of cardiovascular disease and
to prevent uncontrolled complications. Therefore, convenient antihypertensive drug
therapy substantially reduces the risk of hypertension-related morbidity and mortality
(Weinberger et al., 2003). It was estimated that during 2004, approximately 15% of
Jordanian adults had hypertension (Brown et al., 2009). World wide prevalence
estimates for hypertension may be as much as 1 billion individuals, and
approximately 7.1 million deaths per year may be attributable to HTN and its
complications. (http://www.who.int/whr/2002).

Antihypertensive agents are among the most used therapeutic classes. In recent years,
many new effective antihypertensive drugs became available for physicians, which
give hypertensive patients more opportunities to have their blood pressure controlled
with fewer side effects.

Few studies examined HTN in Jordan especially its effect as a risk factor for
cardiovascular disease (CVD) and cerberovascular diseases. The most common risk
factor of stroke in Jordan was found to be HTN (76%) followed by diabetes mellitus
(Bahou et al., 2004). HTN was found to be the main risk factor for congestive heart

failure (CHF). It was reported that 38% of males and 63% of females with CHF have
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a history of HTN (Hammoudeh et al., 2005). Some national studies reported that
blood pressure is poorly controlled among hypertensive patient in Jordan. Jaddou et a/
(2000) found that blood pressure in Jordan is poorly controlled, with around 70% of
the sample did not achieve their blood pressure goal. Another study showed that
approximately one-half (47.5%) of hypertensive patients were unaware of their
diagnosis and more than one-half (57.1%) of those aware of their diagnosis did not

achieve control of their HTN (Jaddou ef al., 2003).
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2. Aims and Objectives




This research is concerned with studying the utilization of antihypertensive drugs

at the "family practice" clinic of Jordan University Hospital specifically; the

following items will be explored:

1.

2.

To study the patterns of anti hypertensive drug prescribing.
To identify whether the pattern of prescription of antihypertensive drugs is
appropriate and in accordance with international guidelines for management

of hypertension.

To look for response to treatment by identifying the degree of blood pressure
control.

To look for specified adverse effects of anti hypertensive drugs.

To identify the degree by which life-style modifications was followed by both
physician and patient.

To study the patterns of prescription for treatment of other major risk factors

such as diabetes mellitus and hyperlipoproteinemias.

To evaluate the effectiveness of the prescribed treatment and patient's
response to the therapy.
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3. Literature Review




3.1. Hypertension

3.1.1. Definition

Hypertension is a chronic disease manifested by consistent elevation of systolic blood
pressure (SBP) or diastolic arterial pressure (DBP), or both. Individuals are diagnosed
as having hypertension when the average of three or more DBP measurements made
on three consecutive clinical visits is 90 mmHg or higher, or when the SBP
measurements made on three consecutive visits is greater than 140 mmHg. The
individual may have combined systolic and diastolic hypertension or isolated systolic

hypertension (Huether, 2004).

3.1.2. Classification

There are several published guidelines on classification of blood pressure level.
Recently, the European Society of Hypertension (ESH) and European Society of
Cardiology (ESC) published a classification of hypertension similar to 2003 and 1999
WHO guidelines (Tablel). (http:/www.esholine.org/documents/2003 _guidelines.pdf)

Another new definition and classification was published in 2003 by the Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of high blood pressure (JNC7)( Table 2). The new term, prehypertension,
(for those with blood pressure ranging from 120-139 mmHg systolic and/or 80-89
mmHg diastolic) was chosen to identify individuals at high risk of developing HTN,
so that both patients and clinicians are alerted to this risk and encouraged to intervene

and prevent or delay the disease from developing (Chobanian et al ., 2003).
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Table 1. ESH/ESC Definitions and Classification of Blood Pressure Levels

CATEGORY SYSTOLIC DIASTOLIC
(mmHg) (mmHg)
Optimal <120 <80
Normal <130 <85
High — Normal 130-139 85-89
Grade 1 Hypertension ("mild") 140-159 90-99
Grade 2 Hypertension 160-179 100-109
("moderate")
Grade 3 Hypertension ("severe") >180 >110
Isolated Systolic Hypertension > 140 <90

Note: When a patient's systolic and diastolic blood pressures fall into different categories, the higher

category should apply.

Reference: 2003 European Society of Hypertension-European Society of Cardiology guidelines for the

management of arterial hypertension.

(http:/www.esholine.org/documents/2003-guidelines.pdf)

Ol LAC U Zyl_ilsl
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Table 2: JNC7 Classification of blood pressure for adults.

BP classification SBP DBP
(mmHg) (mmHg)
Normal <120 <80
Prehypertension 120-139 80-89
Stage 1 hypertension 140-159 90-99
Stage 2 hypertension >160 or > 100

SBP, systolic blood pressure; DBP, diastolic blood pressure
Reference: (Chobanian et al., 2003).
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3.1.3. Signs and Symptoms

Hypertension is called the silent killer because it is largely asymptomatic disease
specially mild-to-moderate hypertension (Pitts and Adams, 1998), (Chiang and
Jamshahi, 1998), (Decker et al., 2006), (Rogers and Anderson, 2007). Accelerated
hypertension may be associated with headache, somnolence, confusion, visual
disturbances, nausea and vomiting (hypertensive encephalopathy). Retina is affected
with narrowing of arterial diameter to less than 50% of venous diameter, copper or
silver wire appearance, exudates, hemorrhages, or papilledema may also occur

(Tierney et al., 2003).

3.1.4. Etiology

Hypertension is considered one of the most common complex diseases. The etiology
of hypertension differs widely amongst individuals within a population (Dickson and
Sigmund., 2006). The majority of patients (90-95%) have essential hypertension with
no identifiable cause (Oparil et al., 2003). Secondary causes of hypertension include
renal disease, renal artery stenosis and primary hyperaldosteronism. Many risk factors
contribute to develop of HTN or exacerbate it, such as sedentary lifestyle (Kyrou et al,
2006). Obesity (more than 85% of cases of hypertension occur in those with over
weight with a body mass index greater than 25) (Haslam and James, 2005). Salt
(sodium) sensitivity (Rodriguez et al., 2007). Alcohol intake ,(Djoussé and Mukamal,
2009) and vitamin D deficiency (Tuohimaa., 2009), (Lee et al., 2008). It is also
related to aging (Kosugi et al., 2009). Family history increases the risk of developing

hypertension (Luma and Spiotta, 2006).
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3.2. White coat high blood pressure

Elevation of blood pressure only in the clinical environment without target organ
disease and when the BP reading in the clinic is significantly higher than those
obtained by either a manual reading outside this environment, or only temporary
elevation is called white coat HTN. It may be caused by patient's anxiety related to
the stress of the examination and fear that something will be wrong with his or her
health. The initial visit to the physician's office is often the cause of an artificially
high blood pressure. This elevation disappears with repeated testing after rest and
with follow-up visits and blood pressure checks. The term suggests that the
physician's white coat induces the patient's anxiety and a brief increase in BP
(Pickering, 1996).

Patients with white-coat hypertension are at risk for developing HTN and need close
monitoring of BP outside the clinic environment. Studies suggest that patients with
white-coat hypertension are at a higher risk for cardiovascular disease than
normotensive patients. However, treating white-coat HTN is controversial (Glen et
al., 1996). Sometimes, routine measurements done in medical offices for patients with
known hypertension may incorrectly diagnose 20% of patients as uncontrolled

hypertension because of this phenomenon (Kim et al., 2005).

3.6. Hypertension and target organ damage

3.6.1. Hypertension and Cardiovascular Disease

The relationship between BP and risk of CVD events is continuous, consistent, and
independent of other risk factors. The higher the BP is, the greater the chance of

developing heart attack, CHF, stroke, and kidney diseases. Meta-analysis of 61
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prospective observational studies involving one million subjects, aged 40—69 years,
clearly showed a direct relationship between BP and cardiovascular risk. Even a small
rise in BP is associated with a proportional and substantial effect on risk of death from
coronary heart disease or stroke (Lewington et al., 2002). Beginning at 115/75 mmHg,
CVD risk doubles for each increment of 20/10 mmHg (Chobanian et al, 2003).
Sustained HTN can cause structural and functional cardiac abnormalities that lead to
myocardial ischemia, CHF, and sudden cardiac death. Long-standing HTN also
promotes the development of left ventricular hypertrophy (LVH), hypertensive
cardiomyopathy and ventricular dysrhythmia (Grossman and Messerli., 1996). Left
ventricular hypertrophy is considered a compensatory mechanism of the heart in
response to the increased resistance caused by elevated BP, and is a strong and

independent risk factor for CAD, HF, and arrhythmias (Eselin and Carter., 1994).
3.6.2. Hypertension and Cerebrovascular Disease

Chronic arterial HTN is the most significant modifiable risk factor for stroke
(ischemic and hemorrhagic). Stroke risk is proportional to BP level throughout the
range of BP studied, with 30% increase in risk for each 10 mm Hg increase in systolic
blood pressure. Reducing the elevated BP is the main preventive measures for chronic
hypertensive cerebral vasculopathy and it decreases the risk of both initial and
recurrent stroke (Jones et al., 2003).

A sudden, prolonged increase in systemic BP also can cause hypertensive
encephalopathy, which is classified as a hypertensive emergency. Hypertensive
encephalopathy is now uncommon because effective antihypertensive therapy is

available (Tortorice and Carter , 1993).
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3.6.3. Hypertension and kidney diseases:

The indicator for measurement of kidney function is glomerular filtration rate (GFR).
It declines with aging and the rate of decline is found to be greatly accelerated by
HTN. HTN also is associated with nephrosclerosis, which is caused by increased
intraglomerular pressure. Studies have demonstrated that achieving aggressive BP
control is the most important strategy to slow the rate of kidney function decline and
to slow chronic kidney disease progression (K/DOQI., 2002) (Wiihl and Schaefer,
2008). It has been found that 10% of deaths caused by HTN result from renal failure

(Fauci et al., 2006).
3.6.4. Hypertension and the Eye diseases:

HTN causes retinopathies that may progress to blindness. Retinopathy is evaluated
according to the Keith, Wagener, and Barker funduscopic classification system. Grade
1 is characterized by narrowing of the arterial diameter, indicating vasoconstriction,
Were Grade 2 is manifested by arteriovenous nicking and Grade 3 is manifested by
cotton wool exudates and flame hemorrhages. Papilledema develops in sever cases

and 1s classified as Grade 4 (Anne and kimble, 2008).

3.1.5, Treatment:

3.1.5.1. Goals of treatment:

The ultimate goal of treating HTN is to reduce the complications and associated
morbidity and mortality (Chobanian et al., 2003). The new BP goals recommended by
the ISH-WHO are systolic/diastolic BP <140/90mmHg in subjects aged >65 years and
<130/85 mmHg in those <65 years and in diabetic hypertensives irrespectively of

their age (Stergiou et al., 2003).
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Treating SBP and DBP to targets that are <140/90 mmHg is associated with a
decrease in CVD complications. Studies in patients with HTN and DM or renal
disease have shown additional cardiovascular and renal protection by more aggressive
BP reduction to levels below the conventional 140/90 mm Hg threshold (Hansson et
al., 1998, Bakris et al., 2000). Therefore, a lower blood pressure goal at <130/80 mm
Hg is recommended in these patients (ESH/ESC 2003) (Chobanian et al., 2003). In
patients with hypertension and diabetes or renal disease, the BP goal is <130/80
mmHg. (American Diabetic Association, 2003; National Kidney Foundation, 2002).
Moreover, patients with left ventricular dysfunction (heart failure) have a BP goal of

less than 120/80 mm Hg (Owan et al., 2006, Dipiro et al., 2009). Table (3).
3.1.5.2. Benefits from controlling hypertension:

Antihypertensive therapy has been associated with reductions in stroke incidence by
about 35-40 %, myocardial infarction (MI) by 20-25 %; and CHF by >50 percent.
(Neal et al., 2000).

For isolated systolic HTN which affects over 15% of all subjects older than 60 years,
and considered the major modifiable cardiovascular risk factor in elderly, active
treatment reduced all-cause mortality by 17%, cardiovascular mortality by 25%, all
cardiovascular endpoints by 32%, total stroke by 37%, and myocardial infarction

including sudden death by 25% (Staessen et al., 1999).
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Table 3. Recommended Blood Pressure goal according to American Heart

Association (AHA) 2007.

Most patients for general prevention

<140/90 mm Hg

Patients with diabetes (referred to as
coronary artery disease risk equivalent),
significant chronic kidney disease, known
coronary artery disease (myocardial infarction,
stable angina, unstable angina), noncoronary
atherosclerotic vascular disease (ischemic
stroke, transient ischemic attack, peripheral
arterial disease, abdominal aortic aneurism
[referred to as coronary artery disease risk
equivalents]), or a Framingham risk score

of 10% or greater

<130/80 mm Hg

Patients with left ventricular dysfunction
(heart failure)

<120/80 mm Hg

(Owan et al., 2006, Dipiro et al., 2009)

Ol LAC U Zyl_i.lbl
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3.1.6. Prevention

The degree to which HTN can be prevented depends on a number of features
including: current BP level, changes in end/target organs (retina, kidney, heart -
among others), risk factors for cardiovascular diseases and the age at presentation.
Unless the presenting patient has very severe HTN, there should be a relatively
prolonged assessment period within which repeated measurements of BP should be
taken. Following this, lifestyle advice and non-pharmacological options should be
offered to the patient, before any initiation of drug therapy. The process of managing
HTN according to the guidelines of the British Hypertension Society suggests that
non-pharmacological options should be explored in all patients who are hypertensive
or pre-hypertensive. These measures include;

a. Weight reduction and regular aerobic exercise (e.g., walking) are recommended as
first steps in treating mild to moderate HTN. Regular exercise improves blood flow
and helps to reduce resting heart rate and blood pressure (Elley and Arroll, 2002).
Several studies indicate that low intensity exercise may be more effective in lowering
BP than higher intensity exercise (www.hypertensionlibrary.com). These steps are
highly effective in reducing blood pressure, although drug therapy is still necessary
for many patients with moderate or severe HTN to bring their BP down to a safe
level.

b. Reducing sodium (salt) in the diet may be effective: It decreases BP in about 33%
of people. Many people use a salt substitute to reduce their salt intake (Klaus et al.,
2009).

c. Additional dietary changes beneficial to reducing BP include the DASH diet

(Dietary Approaches to Stop Hypertension), which is rich in fruits and vegetables and
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low-fat or fat-free dairy foods. This diet has been shown to be effective based on
research sponsored by the National Heart, Lung, and Blood Institute (Appel et al.,
1997). In addition, an increase in daily calcium intake has the benefit of increasing
dietary potassium, which theoretically can offset the effect of sodium and act on the
kidney to decrease blood pressure (Vollmer et al, 2001).

d. Discontinuing tobacco use and alcohol consumption has been shown to lower BP
(Xin et al., 2001). The exact mechanisms are not fully understood, but BP (especially
systolic) always transiently increases following alcohol or nicotine consumption.
Besides, abstinence from cigarette smoking is important for people with HTN,
because it reduces the risk of many dangerous outcomes of HTN, such as stroke and
heart attack. Coffee drinking (caffeine ingestion) also increases BP transiently but
does not produce chronic HTN.

e. Reducing stress, for example with relaxation therapy, can be an additional method

of ameliorating HTN (Jacob et al., 1991).
3.1.7. Management of hypertension

3.1.7.1 Non pharmacological treatment

Lifestyle modification:

Lifestyle modification is strongly recommended before initiation of drug therapy if
HTN is not severe. Independent of blood BP lowering, risk factors should be reduced.
Adoption of healthy lifestyles by all persons is critical for the prevention of high BP
and is an indispensable part of the management of those with HTN (Whelton et al.,
2002). Adoption of the DASH diet is one example of lifestyle change repeatedly
shown to effectively lower mildly-elevated BP Dietary sodium should be reduced to

no more than 100 mmol per day (2.4 g of sodium) (Sacks et al., 2001). Weight loss of
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as little as 4.5 kg reduces BP and/or prevents HTN in a large proportion of overweight

persons, although the ideal is to maintain normal body weight (He et al 2000).

Alcohols consumption should be limited or avoided (Xin et al., 2001) (Table 4).
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Table 4. Lifestyle modifications to prevent and manage hypertension™®

19

Approximate SBP
Modification Recommendation Reduction)**
Maintain normal body weight
Weight reduction (Body mass index 18.5-24.9 5-20 mmHg/10kg
kg/m?2).
Consume a diet rich in fruits,
Adopt DASH eating vegetables, and low fat dairy 8—14 mmHg
plan products with a reduced

content of saturated and total
fat.

Dietary sodium

Reduce dietary sodium intake
to no more than 100 mmol per

2-8 mmHg

reduction day (2.4 gsodiumor6 g
sodium chloride).
Engage in regular aerobic
Physical activity physical activity such as brisk | 4-9 mmHg

walking (at least 30 min per
day, most days of the week).

Reference:(DASH, Dietary Approaches to Stop Hypertension, 2006)
; SBP, systolic blood pressure.

* For overall cardiovascular risk reduction, stop smoking.
** The effects of implementing these modifications are dose and time dependent,
and could be greater for some individuals.
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3.1.7.2. Pharmacological treatment:

There are many effective and well-tolerated antihypertensive drug classes available
today for convenient therapy of HTN. The aim of treatment should be targeted to
reach to a BP control to <140/90 mmHg for most patients, and even lower in certain
conditions such as DM or kidney disease. (Some medical professionals recommend
keeping BP levels below 120/80 mmHg) (Chobanian et al., 2003).

The (JNC VII) recommends that patients with HTN with no co-morbid illness begin
antihypertensive drug therapy with a low dosage of a diuretic or beta blocker. This
recommendation is supported by the results of a meta-analysis demonstrating that
diuretics and beta blockers are the only agents shown to decrease the incidence of

stroke and congestive heart failure in patients with HTN (Psaty et al., 2003).
1. Diuretics: thiazide diuretics (hydrochlorothiazide, indapamide) are recommended

as the first-line drug for HTN by many experts, and are much more affordable than
other therapies. The Antihypertensive and Lipid-Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT) study showed better cost-effectiveness and slightly better
outcomes for the thiazide diuretic, chlorthalidone, compared with a calcium channel
blocker and an ACE inhibitor in a 33,357-member ethnically mixed study group
(ALLHAT., 2002). Thiazide-type diuretics have been the basis of antihypertensive
therapy in the majority of placebo-controlled outcome trials, in which CVD events,
including strokes, CHD, and CHF have been reduced by BP lowering (Psaty et al.,
2003). By causing volume and sodium depletion, thiazide diuretics stimulate the
production of renin and angiotensin. This leads to a relative increase in BP and
sodium retention, which counteracts some of the other antihypertensive effects of the

thiazide diuretics. As stated in the Merck Manual of Geriatrics notes, "Thiazide-type
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diuretics are especially safe and effective in the elderly" (Materson et al., 1993). The
higher diuretic dosages cause relative hypokalemia, as well as increased serum lipid
levels, insulin resistance and uric acid levels. These adverse metabolic effects
counteract the positive cardiovascular benefits of blood pressure reduction. Such
effects do not occur when diuretics are administered in a low dosage, such as 6.25 or
12.5 mg per day of hydrochlorothiazide (Neutel et al., 1996).

Thiazide-induced hypokalemia could contribute to increased ventricular ectopy and
possible sudden death, particularly with high doses in the absence of a potassium-
sparing agent (Siscovick et al., 1994). The potassium-sparing/thiazide diuretic
combinations are used to prevent thiazide-induced hypokalemia. Current
combinations include spironolactone  hydrochlorothiazide, triamterene-
hydrochlorothiazide and amiloride-hydrochlorothiazide. Loop diuretics may be
indicated in patient with HTN and congestive heart failure (Ernst et al., 2009).

2. Beta blockers: (atenolol, bisoprolol, labetalol, metoprolol, propranolol) for first line

therapy: Systematic reviews suggest that there is strong evidence to support the use
of thiazide diuretics and some evidence for the use of beta-blockers. Whilst once first
line agents, now less directly used due to the risk of diabetes (Mayor et al., 2006). For
the newer antihypertensive drugs, these reviews do not yet provide sufficient evidence
to make conclusions about their effects on morbidity and mortality (Messerli et al.,
1998). It is reasonable to use a beta blocker as first choice in patients where the drug
can be used to treat more than the HTN, such as patients with frequent recurrent
migraine, patients with sympathetic hyperactivity, resting tachycardia, and
palpitations. Beta blockers should not be used in patients with bronchial asthma or

other forms of obstructive airway disease.
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3. Angiotensin-converting enzyme inhibitors (ACEIs), such as captopril, enalapril,

fosinopril, lisinopril, quinapril, and ramipril, are among the best tolerated
antihypertensive drugs. They have been used extensively as initial agents in the
treatment of HTN in selected patients, including those with left ventricular systolic
dysfunction and DM and microalbuminuria or proteinuria. Congestive heart failure is
a “compelling indication” for the use of ACElIs, because they have been clearly shown
to prolong survival in patients with CHF (Garg and Yusuf., 1995). The renin-
angiotensin-aldosterone axis is important in the maintenance of systemic blood
pressure. ACE inhibitors interfere with the conversion of angiotensin I to angiotensin
IT and thereby decrease angiotensin II levels and effect, Which leading to decreased
blood pressure.

A fixed combination of the ACEIs, perindopril, and the calcium channel blocker
amlodipine, recently have been proved to be very effective even in patients with
additional impaired glucose tolerance and in patients with metabolic syndrome
(Widimsky., 2009). One study suggests that ACE inhibitors increase the risk of
hypoglycemia in treated diabetic patients (Herings et al., 1995).

4. Angiotensin receptors blockers (ARBs): used as line therapy and may be used

where ACEIs are not tolerated (when induce not tolerated cough). (telmisartan,
irbesartan, losartan, valsartan, candesartan). These drugs and ACEIs are especially
useful in reducing the progression of nephropathy in type 2 diabetes mellitus, which
strongly confirms that antagonism of the renin-angiotensin system is an effective

approach to cardiovascular and renal disease (Ruilope et al., 2002).
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5. Calcium channel blockers (CCBs): They include dihydropyridine such as

nifedipine, amlodipine, and nondihydropyridines such as diltiazem, verapamil .The
CCBs decrease total peripheral resistance, which leads to reduction in BP, decrease
coronary resistance and enhance post-stenotic coronary perfusion. They are
recommended when the preferred first-line agent is contraindicated or inactive. The
European Trial on Systolic Hypertension in the Elderly (Syst-EUR) showed
significant reductions in stroke and all CVD with the dihydropyridine CCB,
nitrendipine, as compared with placebo (Staessen et al., 1997). At the present time
there are no outcome studies which identify a group of patients who would
specifically benefit from a calcium antagonist. It is clear that post MI patients with
left ventricular dysfunction do worse with diltiazem than with placebo (The

Multicentres Diltiazem Post infarction Trial Research Group, 1988).
6. Alpha adrenergic blockers: (Prazosin, Terazosin, Doxazosin) has been shown to

increase risk of heart failure, and to be less effective than a simple diuretic These
agents are not usually used as first-line therapy. Phentolamine and phenoxybenzamine
block the action of norepinephrine at o-adrenergic receptor sites. These two
compounds block both presynaptic (o) and postsynaptic (a,;) a-receptors, and the
former action accounts for the tolerance that develops. Prazosin, terazosin, and
doxazosin are more effective because they selectively block only postsynaptic o
receptors, i.e., a; receptors. Thus, presynaptic o activity remains, suppressing
norepinephrine release and tolerance occurs only infrequently. Accordingly, these
three agents can produce substantial hypotension following the first dose. Their use
has decreased with a report of their association with an increase in cardiovascular

events. The doxazosin arm of the Antihypertensive and Lipid Lowering Treatment to
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Prevent Heart Attack Trial (ALLHAT) was terminated prematurely because of a
significant increase in the risk of congestive heart failure (ALLHAT, 2002). However,
these agents may be useful in hypertensive patient with prostatic hypertrophy and
currently are the only drugs approved for both indications (Raymond and Smith,
1997).

7. Central alpha-2 agonists: Centraly acting drugs: clonidine, methyldopa, reserpine
and guanfacine. Methyldopa remains the antihypertensive drug of choice for
idiopathic HTN of pre-eclampsia because of its long and extensive use without reports
of serious adverse effects on the fetus (Ramsay et al., 1999, Kyle and Redman, 1992).
In addition is preferred to use in women diagnosed of HTN during pregnancy,
Methyldopa may be also continued postnatally in ladies who were suffering from
chronic hypertension (Sibai, 1996).

8. Direct vasodilators (hydralazine and minoxidil). These agents are usually not used
for initial therapy. Hydralazine is the most versatile of the drugs that cause direct
relaxation of vascular smooth muscle. It acts mainly on arterial resistance.
Unfortunately, the effect of hydralazine on peripheral resistance is partly negated by a
reflex increase in sympathetic discharge that raises heart rate and cardiac output,
limiting the usefulness of hydralazine, especially in patients with severe coronary
artery disease. Minoxidil is even more potent than hydralazine but unfortunately
produces significant hypertrichosis and fluid retention and, therefore, its use is mainly
limited to patients with severe HTN. Diazoxide is restricted in its application to acute
situations. It begins to act immediately to lower blood pressure, and its effects may
last for several hours. Nitroprusside given intravenously, also acts as a direct

vasodilator, with onset and offset of actions that are almost immediate. Nitroglycerin
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is a third direct-acting vasodilator useful as an intravenous agent. These latter three
drugs are useful only for the treatment of hypertensive emergencies. Sodium
nitroprusside (0.1 to 3.0 pg/kg per min) is considered as the ideal vasodilator for the
treatment of acute HF. It has a rapid onset and brief duration of action. When
administered by intravenous infusion, it results in reflex sympathetic activation

leading to reflex tachycardia, headache and flushing.

3.1.7.3. Compelling indications for each drug group

= ACEIs for diabetes with proteinuria. Blockade of the renin-angiotensin
system in type 2 diabetic patients with diabetic nephropathy improves renal
function (Amann et al., 2003).

= ACEI for systolic heart failure (Remme, 2001), (Chobanian et al., 2003).

= ACEIs and ARBs for renal protection; Renin-angiotensin-system (RAS)
antagonists preserve kidney function not only by lowering blood pressure but
also by their antiproteinuric, antifibrotic, and anti-inflammatory properties
(Wiihl and Schaefer, 2008).

* Diuretics (preferred) or long-acting dihydropyridine calcium blockers for
1solated systolic hypertension in the elderly (Syst-Eur trial Lancet 2006).

= Beta blockers for IHD (Chobanian et al., 2003).

= Beta-blockers and ACEI (with systolic dysfunction) for post myocardial
infarction (Gibbons et al., 2003, Chobanian et al., 2003).

= Beta-blockers and calcium channel blockers are compelling indication for

hypertensive patients with CHD (WHO/ISH, 1999).
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3.1.7.2.1.Side effects:

Adverse side effects of antihypertensive drug therapy may be responsible about
substantially less than predicted efficacy of drug therapy in preventing the most
frequent complication of hypertension (Schneider et al., 1995). Each antihypertensive
class is responsible for specific possible side effects that are related to different

mechanisms of action for each class (Table 5).
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Table 5. Common side effects of various classes of antihypertensive drugs .

Side Effect Thiazide |BC% ACEIs CCBs  ARBs
blockers

Effect on serum K+ K K K

Impaired glucose tolerance |+

Hyperuricaemia/gout +

Raynaud’s +

Cough +

Ankle oedema /flushing +

Lethargy/dyspnoea

constibation +

ACEIs: angiotensin converting enzyme inhibitors, ARBs: Angiotensin
receptor blockers, CCBs: calcium channel blockers
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3.1.7.4. Combination therapy

The National Health and Nutrition Examination Survey (NHANES) report showed
that blood pressure is controlled to a level below 140/90 mm Hg in only 27% of
patients diagnosed with HTN in United States (Burt et al., 1995) and 24% of the
subjects in France (Chamontin et al., 1998). Because monotherapy is effective in
achieving target BP goal in only about 50 percent of patients, treatment with two or
more agents from different pharmacologic classes is often necessary to achieve
adequate BP control (Materson et al., 1993). Hypertension guidelines, ESH-ESC and
JNC-7 demonstrate that the rationale for combination pharmacotherapy in HTN can
be clearly stated, first to maximize antihypertensive efficacy and second to minimize
side effects. Guidelines for combination therapy had been put by ESH/ESC (Table 6)
and JNC7 (Table 7).

Essential HTN is a very heterogeneous disease in terms of the different mechanisms
that interact to increase BP in each individual. Thus, some patients might show a
negligible or no response of BP to one antihypertensive agent (non-responders),
whereas others might show a large decline (responders) (Stergiou et al., 2006). In
order to manage a pathophysiologically multifactorial disease, such as essential HTN,
a multi mechanistic therapeutic approachs are required. Thus, a logical approach
expected to achieve the maximal antihypertensive effect would be to combine drugs
with different mechanisms of action (Zanchetti et al., 1999). The importance of
pharmacotherapy combination was clearly demonstrated in many HTN trials, where
more than 50% of participants required combination therapy with two or more
antihypertensive agents. In the ALLHAT study, combination therapy was

administered to 63% of participants (ALLHAT, 2002). In the Losartan Intervention
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For Endpoint (LIFE) reduction in hypertension study that followed 9,193 HTN
patients with left ventricular hypertrophy for an average of 4.9 years, 89% of the
participants received combination therapy (Dahlof et al., 2002). Likewise, in the
International Verapamil-Trandolapril Study (INVEST) trial conducted on 22,576
patients with coronary heart disease, 83% of patients received combination therapy
(Pepine et al., 2003). however it should be emphasized that a BP goal below 140/90
mm Hg was achieved in 66%, 48% and 71% of participants in the ALLHAT, the
LIFE and the INVEST studies, respectively .The conclusion is that in the recent
outcome trials, despite the frequent use of combination pharmacotherapy, optimal
HTN control was not achieved in a large proportion of the participants.

Studies in primary care have shown that combination pharmacotherapy is consistently
underused. In the PRATIK study (A large study in primary care in France), about half
of patients with uncontrolled HTN, were on monotherapy (Amar et al., 2002).
Likewise, In the Aggressive Blood Pressure Control in General Practice Study (ABC-
GP) in Greece, 31%o0f uncontrolled patients were on monotherapy and 43% on two
drugs suggesting that the potential of antihypertensive treatment has not been properly

utilized (Stergiou et al., 2003).
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Table 6. Antihypertensive drug combinations recommended by the European Society

of Hypertension-European Society of Cardiology (ESH/ESC).

- Diuretic with beta-blocker

- Diuretic with ACE inhibitor

- Diuretic with Angiotensin receptor blocker

- Calcium antagonist (dihydropyridine) with beta-blocker
- Calcium antagonist with ACE inhibitor

- Calcium antagonist with angiotensin receptor blocker

- Calcium antagonist with diuretic

- Beta-blocker with alpha-blocker

ACE, Angiotensin converting enzyme
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Table 7. Antihypertensive drug combinations recommended by Seventh Report of the
Joint National Committee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC?7).

Combination Type Fixed-Dose Combination, (mg)

Amlodipine-benazepril hydrochloride (2.5/10, 5/10,
5/20,10/20)

ACEIs and CCBs Enalapril-felodipine (5/5)

Trandolapril-verapamil (2/180, 1/240, 2/240, 4/240)

Benazepril-hydrochlorothiazide (5/6.25, 10/12.5,
ACElIs and diuretic | 20/12.5, 20/25)

Captopril-hydrochlorothiazide (25/15, 25/25, 50/15,
50/25)

Enalapril-hydrochlorothiazide (5/12.5, 10/25)
Fosinopril-hydrochlorothiazide (10/12.5, 20/12.5)
Lisinopril-hydrochlorothiazide (10/12.5, 20/12.5, 20/25)
Moexipril-hydrochlorothiazide (7.5/12.5, 15/25)
Quinapril-hydrochlorothiazide (10/12.5, 20/12.5, 20/25)

Atenolol-chlorthalidone (50/25, 100/25)

BBs and diuretic Bisoprolol-hydrochlorothiazide (2.5/6.25, 5/6.25,
10/6.25)

Metoprolol-hydrochlorothiazide (50/25, 100/25)
Nadolol-bendroflumethiazide (40/5, 80/5)
Propranolol LA-hydrochlorothiazide (40/25, 80/25)
Timolol-hydrochlorothiazide (10/25)

Methyldopa-hydrochlorothiazide (250/15, 250/25,
Centrally acting 500/30, 500/50)

Reserpine-chlorthalidone (0.125/25, 0.25/50)

drug and diuretic Reserpine-chlorothiazide (0.125/250, 0.25/500)
Reserpine-hydrochlorothiazide (0.125/25, 0.125/50)

Thiazide and Amiloride-hydrochlorothiazide (5/50)
Spironolactone-hydrochlorothiazide (25/25, 50/50)
potassium sparing Triamterene-hydrochlorothiazide (37.5/25, 75/50)

Diuretics

ACEIs: angiotensin converting enzyme inhibitors, CCBs: calcium channel blockers,
BBs: B blockers.
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3.1.7.5. Special Situations in Hypertension Management:

Five groups of patients with hypertension require special consideration because of
associated conditions: patients with DM, renal disease, coronary artery disease,
women of reproductive age and the elderly.

3.1.7.5.1 Hypertension and Diabetes mellitus:

Coronary artery disease is much more common in patients with both DM and HTN
than in patients with each one alone. These disorders frequently coexist in the same
patient and lead to accelerated structural and functional cardiovascular impairment
(Messerli et al., 2001). Experimental and clinical evidence indicate that an elevation in
arterial pressure is of critical importance in the pathogenesis of diabetic cardiovascular
disease. HTN has a high prevalence in diabetic patients and may occur in as many as
50% of patients with noninsulin dependent DM (Barnett, 1994).

For long-term therapy of diabetic hypertensive patients, it is reasonable to select
antihypertensive drugs that decrease arterial pressure without having a negative effect
on insulin resistance or other metabolic risk factors. Although diuretics and diuretic B-
blocker based therapy have been found to be effective in reducing cardiovascular
related morbidity and mortality in patients with hypertension, accumulating evidence
from several longterm trials show that the beta-blocker and diuretic combination
might have a diabetogenic effect. ACE inhibitor-based or angiotensin receptor
blocker-based treatment combinations might protect against the development of
diabetes, therefore may be superior to diuretics and B-blockers (Opie and Schall.,
2004). American Diabetes Association (ADA) and JNC7 both recommended that BP
in diabetics should be controlled to levels of 130/80 mmHg or lower. The ADA has

also recommended the use both ACEIs and ARBs in Type2 diabetic patients with
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chronic kidney diseases (CKD) because these agents delay the deterioration in GFR
and the worsening of albuminuria (ADA, 2003 and Chobanian et al., 2003).
3.1.7.5..2.Chronic Kidney Disease:

Chronic kidney disease is defined as either: (1) reduced excretory function with GFR
<60 mL/min/1.73 m” or (2) the presence of albuminuria (>300 mg/day or 200 mg/g
creatinine). Coronary vascular disease is the most common cause of death in
individuals with CKD. A target BP of less than 130/80 mmHg is recommended. This
recommendation is based on data from the Modification of Diet in Renal Disease
Study, in which the rate of progression to end-stage renal disease (ESRD) among
patients with proteinuria was slowest in patients with SBP below 130 mmHg. A meta-
analysis of individuals with CKD and albuminuria found that positive predictors of
outcome were lower SBP levels (110-129 mmHg), lower albumin excretion ratio
(AER) (<1.0 g/day), and the presence of ACEI therapy. The American Society of
Nephrology and the National Kidney Foundation recommend a goal BP for all CKD
patients of <130/80 mmHg and the need for more than one antihypertensive drug to
achieve this goal. The guidelines indicate that most patients with CKD should receive
an ACEI or an ARB in combination with a diuretic, and many require a loop diuretic
rather than a thiazide. (Chobanian et al., 2003)

Angiotensin converting enzyme inhibitors protect the kidney from deterioration that
occurs with chronic kidney disease, hypertension, and diabetes and also reduce
significant worsening of proteinurea in patient with typel diabetes and proteinurea
(Bakris et al., 2000).

Patient with diabetes are at risk for nephropathy especially in Type 1 diabetes. There

is evidence that ACEIls therapy reduces significant progression to severe chronic
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kidney disease and kidney failure in patients with Typel diabetes and proteinuria
(Lewis et al., 1993).

3.1.7.5.3. Post Myocardial Infarction:

In hypertensive patients with ischemic heart disease (IHD), the JNC 7th report
recommended the use of beta blockers (BB) unless contraindicated. Beta Blockers
lower BP; reduce symptoms of angina; improve mortality; and reduce cardiac output,
heart rate, and AV conduction. The reduced inotropy and heart rate decrease
myocardial oxygen demand (Gibbons et al., 2003, Chrysant and Oparil. 2001).

If angina and BP are not controlled by BBs therapy alone, or if BBs are
contraindicated, as in the presence of severe reactive airway disease, severe peripheral
arterial disease, high-degree AV block, or the sick sinus syndrome, either long-acting
dihydropyridine or nondihydropyridine type CCBs may be used. Calcium channel
blockers decrease total peripheral resistance, which leads to reduction in BP and in
wall tension, decrease coronary resistance and enhance post-stenotic coronary
perfusion. Nondihydropyridine CCBs also can decrease heart rate and should not be
used in combination with BBs because they may produce severe bradycardia or high
degree heart block. Therefore, long acting dihydropyridine CCBs are preferred in
combination with BBs. Short-acting dihydropyridine CCBs should not be used
because of their potential to increase mortality, particularly in the setting of acute MI
(Chobanian et al., 2003).

Another trial found that ACE inhbitors therapy is recommended definitely in all
patient who are post MI because of reduced cardiovascular risk that is independent of

LV function and BP in post-MI patients (Smith et al., 2001).

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



35

ACE inhibitors have been evaluated in patients at risk of coronary disease, and similar
to B-blocker, should be started early in patients with acute coronary syndrome (non—
ST segment elevation MI and unstable angina) (Braunwald et al., 2002).

3.1.7.5.4. Cerebrovascular disease:

Treatment of HTN has the greatest potential for reducing the incidence of acute
stroke. Indeed, it is estimated that up to 70% of strokes may be prevented by adequate
treatment of hypertension (Gorelick, 1995). Stroke risk is proportional to BP
throughout the range of BP studied, with 30% increase in risk for each 10 mm Hg
increase in systolic blood pressure (Jones et al ., 2003).

Studies have suggested that stroke represents a "compelling indication" for certain
classes of antihypertensive medications such as diuretics and/or ACE inhibitors.

In the LIFE study (Losartan Intervention for Endpoint Reduction in Hypertension),
there were fewer strokes in the losartan-treated group than in the group treated with
atenolol (Dahlof et al., 2002). In the ALLHAT study, the stroke incidence was 15 %
greater with ACEI than with thiazide-type diuretic or dihydropyridine CCB, and the
BP reduction in the lisinopril group was also less than with chlorthalidone or
amlodipine. The addition of the diuretic, indapamide, to the ACEI, perindopril, caused
a 43 % reduction in stroke occurrence in the PROGRESS trial (PROGRESS, 2001).
The reduced incidence of stroke appeared related to the BP reduction obtained by the
combination therapy even though many patients on entry into the study were not
hypertensive. No significant reduction was observed in those on perindopril alone

whose BP was only 5/3 mmHg lower than in the control group.
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3.1.7.5.5. Congestive Heart Failure CHF:

Heart failure is a “compelling indication” for the use of ACEIs. Abundant evidence
exists to justify their use with all stages of HF. In patients intolerant of ACEIs, ARBs
may be used. B blockers such as (carvedilol, metoprolol) are also recommended in HF
because of clinical evidence demonstrating decreased morbidity and mortality, and
improvement in HF symptoms. ACE inhibitors may be appropriate due to their
beneficial effects on mortality in patients at high risk for CVD. ALLHAT study also
has suggested that thiazide-diuretic therapy is useful in preventing disease progression
(Chobanian et al., 2003). ACE inhibitors reduce morbidity and mortality and are
considered the first-line treatment for patient with CHF (Garg and Yusuf, 1995).
Aldosterone antagonists may provide additional benefit in patients with severe left
ventricular dysfunction. In the Randomized Aldactone Evaluation Study (RALES),
low dose spironolactone (12.5-25 mg daily), when added to standard therapy,
decreased mortality by 34 % (Pitt et al., 1999). Hyperkalemia is a risk with
aldosterone antagonists even at low doses (especially since most patients also are
taking ACEIs or ARBs), but its incidence can be reduced by monitoring serum
potassium carefully.

3.1.7.5..6. The Elderly:

Hypertension is very common, occurring in over 50% of elderly people, and is a
major risk factor for stroke and ischemic heart disease. Based on systematic reviews,
there is evidence to show that drug treatment of hypertension in older people saves
lives and prevents unnecessary morbidity. There is also strong evidence to support the

use of diuretics as first line agents (McDonagh et al., 2000).
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The evidence for the effectiveness of drug therapy is compelling. A recent high
quality systematic review analyzed data from 15 studies including more than 21,000
patients over 60 years of age. The analysis showed that over a five year period when
compared to a control, antihypertensive drug therapy was associated with significant
reductions in mortality due to stroke (40% reduction), coronary heart disease (26%
reduction), all cardiovascular causes (30% reduction) and overall mortality (16%
reduction) ( Mulrow et al., 1997).

For first line therapy, systematic reviews suggest that there is strong evidence to
support the use of thiazide diuretics and some evidence for the use of beta-blockers.
For the newer antihypertensive drugs these reviews do not yet provide sufficient
evidence to make conclusions about their effects on morbidity and mortality (Messerli
et al., 1998)

There is very little evidence on which to base treatment decisions for patients in their
eighties and above. The Hypertension in the Very Elderly Trial (HYVET) helps to
provide treatment decisions for this patient group this study showed that indapamide
SR+perindopril treatment significantly reduced total mortality by 21% (P=0.019) and
stroke mortality by 39% (P=0.046) (Bulpitt et al., 2001). The evidence is presented in
a meta-analysis of seven studies that provided data on 1670 patients over the age of
80 (Gueyffier et al., 1999). The analysis showed that when antihypertensive drugs
were compared to control treatments over an average treatment period of three and a
half years, there were significant reductions in morbidity from stroke (34%
reduction), heart failure (39% reduction) and cardiovascular events (22%reduction).
Despite the reduction in morbidity there was no significant reduction in mortality

rates.
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Compelling indications and contraindication for the use of antihypertensive drug

cases are shown in table (8).

Table 8. Indications for use of antihypertensive drug classes.

Class of Drug Compelling Indications Possible Indications | Compelling Possible
Contraindications Contraindications
Heart failure Diabetes mellitus Gout Dyslipidemia
Diuretics Elderly patients Sexually active males
Systolic hypertension
3 blocker Angina Heart failure Asthma and Dyslipedimia
After MI Pregnancy COPD Athletes
Tachyarrhythmia's Diabetes Heart block Peripheral vascular
disease
ACE inhibitor Heart failure Pregnancy
LVH Hyperkalemia
After MI Renal artery stenosis
Diabetic nephropathy
Angiotensin 11 ACE inhibitor cough Heart failure Pregnancy
Ant ist Renal artery stenosis
ntagonis Hyperkalemia
Calcium Angina Peripheral vascular Heart block Congestive heart
. Elderly patient Disease failure
antagonist

Systolic hypertension
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3.2. Inadequate, and non-effective management of hypertension:

Many studies that investigate management of HTN among different countries
demonstrate that despite the available pharmacological and non pharmacological
strategies, HTN control at the population level remains disappointing. In the United
Kingdom, only 6% of hypertensive subjects had their BP levels lowered to <140/90
mm Hg (Colhoun et al., 1998). Among treated hypertensive subjects in the United
States, BP control was achieved in 27% of the subjects (Burt et al., 1995); While in
France 24% of the subjects were inadequately controlled (Chamontin et al., 1998).
Previous studies on poor control of blood pressure have mainly focused on patient
compliance with antihypertensive therapies and patients’ characteristics associated
with non-compliance. Recent data have shown that physicians may not have been
aggressive enough in the management of HTN (Wang., 2004).

In the 1988-1991 National Health and Nutrition Examination Survey among US
population (NHANES III), it was demonstrated that only 29 % of the patients with a
diagnosis of HTN had BP of <140/90 mm Hg (Burt et al (1995). The NHANES III
study has shown that 31% of Americans are prehypertensive, 29% are hypertensive,
and just 39% are normotensive. Perhaps more alarming is the insidious nature of the
disease among those with hypertension, 30% are unaware; among those who were
aware, 11% are not being treated pharmacologically, and 25% are on medication but

do not have their BP controlled (Chobanian et al., 2003) (Table 9).
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Table 9. Trends in awareness, treatment, and control of high blood pressure

1976-2000.
National Health and Nutrition Examination Survey
1976-80* 1988-91* 1991-94%* | 1999-2000%**
Awareness 51% 73% 68% 70%
Treatment 31% 55% 54% 59%
Control 10% 29% 27% 34%

*Reference (Data from Burt VL, et al.,1995 Prevalance of hypertension in the US

adult population).

From the third National Health and Nutrition Examination Survey, 1988—1991.
Hypertension 1995;26:60-9.
** Data from The Sixth Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure. Arch Intern Med

1997;157:2413-46.

*** The Seventh Report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. JAMA 2003;289:2560-71.
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In cross sectional German study about Hypertension and Diabetes Risk Screening and
Awareness (HYDRA), Pittrow et al (2004) have reported that BP control was poor.
70.6% of all patients were not normalized, (BP >140/90 mmHg). Physicians in
primary care did not treat hypertension aggressively enough. Treatment was only
intensified at a late stage, after complications had occurred.

Wolf-Maier et al (2004), showed that awareness, treatment and control of
hypertension in Germany is poorer than in other European and North American
countries.

Berlowitz et al, (1998) had evaluated the inadequacy of management of blood
pressure in a hypertensive population in New England. They found that approximately
40 percent of the patients had a blood pressure of > 160/90 mm Hg. Patients who had
more intensive therapy had significantly (P<0.01) better control of BP. During the
two-year period, systolic blood pressure declined by 6.3 mm Hg among patients with
the most intensive treatment, while it has increased by 4.8 mm Hg among patients
with the least intensive treatment.

Recent French study entitled "Poor Blood Pressure Control in General Practice”
(Nicodéme et al., 2009), included 479 hypertensive patients in a cross-sectional study
by 27 general practitioners. The study aimed to understand why BP level greater than
or equal to 140/90 mmHg does not lead to a change of treatment. They found that BP
level was greater than or equal to 140/90mmHg in 57.4 % of patients. Treatment was
changed in only 15% of those individuals. Systolic and diastolic BP levels were

150.9£1.7 and 84.8+1.3 mmHg in uncontrolled hypertensive patient respectively.
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Al-Mehza et al, (2004) have studied the factors responsible for poor blood pressure
control among patients on treatment for hypertension in Kuwait. They found that 64%
out of 132 patients had uncontrolled hypertension. Seventeen percents of the
uncontrolled hypertensives were non-compliant by pills count (taking < 80 % of
prescribed pills) as compared to 2% of the controlled hypertensives (p < 0.05).
Uncontrolled hypertensives had a decreased physical activity level as compared to the
controlled hypertensives. The study concluded that patient’s poor compliance with
antihypertensive therapy and sedentary life style constitutes the major determinants of
poor blood pressure control in hypertensive patients in Kuwait.

In an English study poor blood pressure control in the UK was responsible for 62, 000
unnecessary deaths per year (He and Macgrego, 2003). Controlling all hypertensive
individuals to a systolic blood pressure of 140 mmHg would prevent approximately
21, 400 stroke deaths and 41, 400 ischemic heart disease deaths each year in the UK.
Around half of those who suffer a stroke or ischemic heart disease survive.
Controlling hypertension also will lead to approximately 42 800 strokes and 82 800
ischemic heart diseases saved, making a total of 125 600 events saved a year in the

UK alone.
3.3. Factors affecting poor blood pressure control

There are many factors that contribute to poor blood pressure control. Compliance
and persistence are among the major factors that have been extensively studied.
Compliance represents the patient’s actual drug-taking pattern in relation to the
physician’s directions, whereas persistence refers to the continuation of prescribing a
drug treatment by the physician, and is measured as the accumulation of time from

initiation to discontinuation of therapy
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Both persistence with regular prescribing patterns of antihypertensive medicines and
patients’ compliance in taking the medicines as directed are essential preconditions
for effective BP control.

Caldwell et al. (1983) examined the relationship of BP control with an index of
compliance; they found that poor blood pressure control was associated with a lower
compliance index (P < 0.0001).

Elzubier et al. (2000) studied the relationship between HTN control and patients
compliance among hypertensive patients in Kassala, Eastern Sudan. Compliance was
measured by using pill count method. They found that compliance was 59.6% among
subjects, and 92% of compliant patients had their BP controlled.

Poluzzi et al (2005) have evaluated the adherence to therapy in general practice in
Italy. Eighteen percent of the cohort received only one prescription over 3 years, 13%
received more than one prescription but stopped the therapy during the first year, 69%
were persistent during the second year and 60% also during the third year. Only 34%
were covered during the first year and 24% also during the second year, whereas only
20% of the patients were covered throughout the 3 years. Among persistent patients,
41% maintained the same antihypertensive regimen throughout the 3 years, 25%
added other drugs to the initial treatment and 34% switched to completely different
regimens.

Krousel-Wood et al, (2004) reviewed the studies evaluating the factors influencing
medication adherence, and summarized these results as follows; Medication
adherence can be influenced by demographic factors like sex, age, race,
socioeconomic factors, income, education, side effects of medication, patient

knowledge and awareness, belief and attitudes, presence of depression, and the
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national health care system. Identifying these factors in a target population or
community, followed by developing intervention programs that aim to increase
antihypertensive medication adherence based on these factors can be very helpful to
control HTN.

Park et al. (2008) estimated adherence to antihypertensive drug medication of
2,455,193 hypertensive patients using cumulative medication adherence (CMA)
during calendar year 2004 in South Korea, mean CMA of the study population was
81.4%, with 57.4% of study population having a CMA >80%, 17.9% of study
population having a CMA <50%.

In recent years, the relatively new concept of persistence has received considerable
attention with the aim of gaining a better understanding of the factors associated with
better blood pressure control where poor persistence leads to poor blood pressure
control.

Jones et al, (1995) carried out the first reported study on persistence with
antihypertensive drug treatments. Their results revealed that after 6 months, 50-60%
of new treatments had already been changed or completely discontinued.

Bittar, (1995) found that persistence rates are inversely correlated with the number of
drugs prescribed, complexity of dosage regimen, and with the cost of drug; while they
are directly correlated with the tolerability of the treatment, and with a strong and
trusting physician—patient relationship.

Degli Esposti et al (2002) investigated "stay-on therapy" patterns over 3 years among
patients prescribed different classes of antihypertensive drugs for the first time. A
total of 57.9% of patients continued their initial treatment during the 3-year followup

period, 34.5% discontinued the treatment, whilst 7.6% were restarted on a treatment
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in the third year. Persistence with treatment was influenced by age of patient
(persistence rate increasing proportionately with advancing years), type of drug first
prescribed (persistence rate was higher with angiotensin II antagonists, progressively
lower with ACE-inhibitors, beta-blockers, calcium channel blockers and diuretics),
gender of patient (persistence was better in males), age of general practitioner (GP)
(the younger the GP, the better the persistence rate) and gender of GP (better stay-on-
therapy rate with male GP prescribing).

In A 3-year follow-up cohort study evaluating persistence with antihypertensive
treatments in Germany. Hasford et al (2007) had indicated that across all treatment
groups, persistence after 3 years was 15.2%. Persistence differs markedly among the
drug classes, but that even persistence of the best drug class is not sufficient to
provide for an adequate BP control in the population. The largest decline in
persistence occurred in the first 3 months of treatment.

Rubio-Guerra ef al. (2003) studied the effect of depression on poor control. They
found that depressed people with high blood pressure are less likely to have their
blood pressure under control compared to those who are not depressed. This study
emphasizes that untreated depression might put hypertensive patients at higher risk
for poor blood pressure control.

3.4. Prescription pattern and physicians awareness about guidelines.

Several studies investigated the prescription pattern, practice and utilization of
antihypertensive drugs around the world. The prescribing pattern of drugs used for
treating hypertension changes over time in response to changes in recommended

guidelines and innovations in drug formulations.
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A study by Xu et al (2003) that assessed adherence to JNC V guidelines found that
diuretics and B-blockers were used in 36.72% of patients, whereas CCBs and ACEIs
were used in 67.49%. The authors concluded that compliance to JNC guidelines was
low and that increasing compliance might reduce the costs of prescriptions and other
medical services. Henderson et al (2003) concluded that overall treatment of Black
and Latino respondents did not correspond closely to JNC VI, based on the high rates
of ACEI and CCB use and low B-blocker use.

A Nigerian study by Etuk et al (2008) examined the pattern of physicians' prescription
of antihypertensive drugs and its possible effects on blood pressure control as well as
physicians' compliance with recommended guidelines. Of the 145 patients studied,
20% were on monotherapy and 80% on combination therapy. Of the patients on
combination therapy, 61.2%, 33.6% and 5.2% were on 2, 3 and 4 drugs, respectively.
Diuretics were the most frequently prescribed drugs either as a single agent (44.8%)
or as combination therapy (88.8%). Mean reductions in both systolic and diastolic
blood pressures were more in patients on calcium channel blocker than those on
diuretic monotherapy (t=2.5 and 3.6 for reductions in systolic and diastolic BP,
respectively; P<.05 for both), and in patients on combination therapy than those on
monotherapy (t=3.64 and 3.27 for reductions in systolic and diastolic BP,
respectively; P<.01 for both). Blood pressure control rate was 30.5%.

Cuspidi et al (2002) using 12 explicit criteria to evaluate physician adherence to the
1999 World Health Organization/International Society of Hypertension Guidelines,
found poor adherence to the minimum recommended -clinical and laboratory

evaluation work-up, high use of ACEls (65.6%), lower use of diuretics (49.1%), and
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poor patient outcomes, with only 18.7% of patients having a controlled blood
pressure.

A pilot study by Tiwari et al (2004) was conducted in order to establish the trend of
drug prescribing of anti-hypertensive drugs at Panjab University Health Center
(PUHC) in India. This study revealed that most of male patients were on monotherapy
(60 percent). In the monotherapy category, four classes of drugs were used, calcium
channel blockers (48.1 percent), beta-blockers (46.2 percent), ACE inhibitors (3.9
percent) and diuretics (1.9 percent). Among those who were treated with drug
combinations, 92.1% received two drugs and 7.9 percent received three drugs. In
combination therapy, a two-drug combination consisting of beta-blockers and calcium
channel blockers was given to the majority of the patients. Overall, 57.8 percent of
patients were treated with a single anti-hypertensive drug and 42.2 percent were
treated with anti-hypertensive drug combinations.

Wallenius et al (1996) studied the prescribing of antihypertensive drugs in Finland. Of
all the prescriptions , 30% were for beta blocking agents, 24% for diuretics, 22% for
calcium channel blocking agents, 20% for ACE inhibitors or ACE inhibitor + diuretic
combinations, and 4% for other antihypertensive drugs. Two thirds of the men
received a drug from a antihypertensive group; nearly half were prescribed a beta
blocking agent, and 27% a diuretic. Among women, the distribution of the different
drug groups was even. More than half the women (55%) were prescribed
hypotensives while beta blocking agents and diuretics were prescribed for 43% and 44
%, respectively. Due to the different treatment profile between men and women the
expenses of treatment also differed. The cost of prescriptions for female patients was,

on average, 17% less than that for male patients.
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Gu et al (2006) using NHANES data compared the Antihypertensive Medication Use
among US Adults with Hypertension between two time intervals 1988-1994 and
1999-2002 and found that when monotherapy and polytherapy were considered
together, diuretics remained the most commonly used antihypertensive drug class
during 1988-1994 (27.8%) and 1999-2002 (28.7%). Use remained stable across both
time periods for most drug classes, except for ACE inhibitors, for which there was a
significant increase in use (23.8% versus 15.2%). Polytherapy among hypertensives
increased significantly between 1988-1994 and 1999-2002 from 29.1% to 35.8% .
Between 1988-1994 and 1999 to 2002, significant increases were only observed for
polytherapies containing an ACE inhibitor. They found that the use of multiple
antihypertensive drugs either in a single combination pill or in more than one pill
significantly increased and accounted for use by more than half of all antihypertensive
medication users by 1999-2002. The most common combinations were a diuretic plus
an ACE inhibitor, B blocker, or CCB. Diuretic polytherapy accounted for >80% of
total drug use in 1988-1994 and >90% in 1999-2002. Triamterene and
hydrochlorothiazide (a single pill combination) was the most commonly used
antihypertensive agent, with a 14.4% prevalence However, its use significantly
declined after 1988-1994 to 7.5%, making it the seventh most commonly used
antihypertensive in 1999-2002.

Al Khaja et al (2001) studied the trends of antihypertensive drugs prescription in
primary health center in Bahrain. They concluded that the general pattern of
antihypertensive utilization appears to be in accordance with the guidelines of WHO
and Joint National Committee (JNC) issued in 1990s. They also found that 62.9% of

the study population were on monotherapy, whereas 37.1% were on antihypertensive
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combination therapy. Among overall utilization pattern, B-blockers were the most
frequently prescribed (65.5%), diuretics ranked second (27.4%), followed by ACE
inhibitors (20.6%), Calcium channel blockers (19.9%) and a-methyldopa (8.5%).
Within each class used, the most frequently used individual agents were as follow:
Among B blockers 97.7% use atenolol; among diuretics, indapamide (35.4%);
Hydrochlorothiazide HCTZ (32.7%), HCTZ in combination with triametrene
(25.7%); among ACE inhibitors captopril (44.9%), enalpril (29.7%) and lisinopril
(19%); among CCBs nifedipine (98.2%). They found significant age and gender
related deference's in prescribing patterns. Short acting nifedipine monotherapy was
inappropriately prescribed in significant number of patients above the age of 50 years.
ACE inhibitors accounted for approximately two-third of total antihypertensives
expenditure, although these drugs represent only one-fifth of overall antihypertensive
used. They found that there is a trend toward excessive use of expensive thiazide-like
diuretics such as indapamide which seems to be unjustifiable practice, particularly in
a study population free from diabetic hypertensive patients.

Abaci et al (2007) investigated the practice of antihypertensive medications in
primary care units in Turkey depending on data from cross-sectional screening study
conducted in 1000 primary care units TURKSAHA. Of the 12,897 patients, 75.7%
were receiving monotherapy, 19.7% two drugs, 4.1% three drugs and 0.5% four or
more drugs. The rate of successful blood BP (<140/90 mmHg; for diabetics <130/80
mm Hg) in relation to the increasing number of drugs received was 26.3, 25.9, 24.5
and 26.2%, respectively. Among the patients receiving monotherapy, the most
frequently used antihypertensive drug class was ACEIs (30.1%), followed by B-

blockers (20.6%), CCBs (17.9%), diuretics (15.4%) and ARBs (14%)).
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This study was conducted on hypertensive patients attending the Family Practice
Clinic at Jordan University Hospital in Amman Jordan, during the period from April
2008 to August 2009. Two methods were used to ascertain the pattern of
antihypertensive drug prescription and use. The first one obtained data from the
patient's medical record. The second constituted a questionnaire that was filled by the
researcher through an interview with the patients. Patients gave a verbal consent for
participation in the study.

4.1 Inclusion criteria

1. Patients diagnosed hypertensive > 18 years old.

2. Patients on antihypertensive medications/ or life style modification..

4.2 Clinical setting

The study started in April 2008 and was continued until end of August 2009, it was
carried out at the all four Family Practice Outpatient Clinics at Jordan University
Hospital. All patients arrived to nursing station where their BP was measured. There
are four clinics, three of them covered by resident physicians and one clinic by
consultant. The nurses divide the patients between the four clinics and treatment
prescribed by residents and some time after they take the consultant opinion.

4.3 Sample size calculation

Sample size was determined depending on Daniel (Biostatics: A Foundation for
Analysis for Health Sciences, 2005, gt ed)

N= Z*PQ/d*

Z=1.96 at 95% CI, P<0.05

P= prevalence of hypertension among Family Medicine Clinics.

(P = 0.2 from experience)
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Q=1-p
d= desired interval 0.05 0.20+.05
N=(1.96)* *0.2* 0.8/(0.05)

=246 patients

® Data obtained from the patients medical records included:

Data Sheet for Hypertension Project

File number: Patient’s Age (years): -------—--——---
Patient’s sex: o Male o Female
Weight (Kg): ---------------- Height (cm): -------———- 23] | (R

BP (mmHg): O Before treatment started:

0O After treatment (last visit):

Duration of Hypertension (years):

Concomitant Medical Problems (Diseases):

Number Medical Problem Duration (years)

1
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Lab Investigation

Value before treatment

Value after treatment

Blood sugar

Creatinine

Uric acid

Total cholesterol

LDL

HDL

Triglycerides

T3 or T4

TSH

ALT

AST

Alk Phosphatase

CPK

Bilirubin

K+

Na+

Ca2+

Mg 2+

Phosphorous

Other tests

Urine analysis:

pH
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RBC

WBC

Protein

Crystalls

Bacteria

Other

Drugs Prescribed:

Drug

Dose

Frequency

Duration

Ol LAC U Zyl_ﬂbl
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Hypokalemia: 0 Yes
Hyperkalemia: o Yes
Hyperglycemia: o Yes
Ectopic beats: 0 Yes
Impotence: O Yes
Cough: o Yes
Bradycardia: 0o Yes
Tachycardia: © Yes
Flushing: O Yes
Constipation:
Postural hypotension:
Lower limp edema

Others: List

o No

o No

o No

o No

o No

o No

o No

o No

o No

O Yes o No

O Yes o No

O Yes o0 No
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= Data obtained from patient's interview (questionnaires) included the

following:
Antihypertensive Drugs Project
Questionnaire
Serial NUMDer: ..cciiviiiiiiiiiiiiiiiiiiiiiiiiirr e
File number:......cccccvvvieiiinniinnnns Patient's Age (Years):.....oeeeeevvvnneen.
Patient’s sex: 0 Male 0 Female
Weight (Kg): ---------------- Height (cm): -------—--- BMI:

Duration of Hypertension (years):

Source of Medical Care (drugs):

0 Family Practice Clinic 0 Other JUH Clinic
O Private physician O Ministry of Health
0 Military Medical Services 0 UNRWA

0 Others (specify)

Concomitant Medical diseases and duration:

0 Diabetes mellitus O Renal disease 0 Heart failure
o Cardiac arrhythmias O Angina pectoris and myocardial infarction
O Cerebrovascular disease 0 Eye disease o Follow up with ophthalmologist

O Deep vein thrombosis or pulmonary embolism o Hyperurecemia and gout
o Bronchial Asthma o COPD O Prostate disease
0 Hepatic disease 0 Musculoskeletal disorders

O Peptic ulcer disease

Others (list):
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Life Style:

Physical activity

o No physical activaty © Walks 30 minutes /day for at least 4 times /week
o0 Other (specify):

Weight changes:

o Obese o0 Lean 0 Weight increase
0 Weight decrease o No change on weight

Alcohol consumption:

O Yes o No

Smoking habits(duration):

0 Not smoker O Passive smoker o0 Smokes less than 10 cigarettes/day
O Smokes 10-20 cigarettes/day o0 Smokes more than 20 cigarettes/day
O Argila smoking (time/week) o Other type of smoking :...................

Dietary habits (duration):

Salt intake: o low 0 Moderate 0Adds extra salt
Consumption of fat: olow 0 Moderate oHigh
Consumption of sugar olow 0 Moderate oHigh
Consumption of vegetables olow 0 Moderate oHigh
Consumption of fruit: olow o0 Moderate oHigh
Consumption of liquorice: olow o0 Moderate oHigh

Potential side effects:

Palpitation: O Yes o No
Impotence: o Yes o No
Cough: O Yes o No
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Flushing: o Yes o No
Constipation: o Yes o No
Postural hypotension: O Yes o No
Swelling of lower limb: O Yes o No

The total number of patients who were evaluated during the study period was 416

patients

¢ A coding key was prepared and used to enterer data to the SPSS program

Descriptive statistics was used to analyze the results.
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5.1 Demographic Data

Demographic data are presented in Table 10. The study sample was 416 hypertensive
patients, 259 (62.3%) of them were females and 157 (37.7%) were males. The age of
the patients ranged from 18 to 94 years with a mean +SD of 59.2 + 10.2. The age
distribution was such that 86.3 % were above 50 years of age and 0.2% less than 30
years of age. The mean duration of hypertension was found to be 8.7 years.

5.2. Concomitant illness:

Most patients had other concomitant diseases in addition to hypertension as shown in
Table 11. Hyperlipidemia was found in 34% of patients, diabetes mellitus in 31.4%,
osteoporosis in 18%, while IHD was found in 12% of patients.

5.3 Prescription pattern:

Two patients (0.5 %) were not receiving any drug treatment at the time of evaluation.
Mono antihypertensive therapy was given to 190 patients (45.7%) as shown in Table
12. One hundred fifty seven (37.7%) of patients were on two antihypertensive drugs.
The combinations are presented in Table 15. The most frequent combinations are beta
blockers with a diuretic which constitute 21% of patients on ditherapy. Fifty two
(12.5%) of patients were on triple antihypertensive therapy, 21% of whom were on
beta blocker with diuretic and ARBs. The rest of the triple therapy combinations are
shown in Table 16.

6.3.1. Monotherapy:

Overall drug prescribed 45.7 % of patients (190 patients) were prescribed as
monotherapy. Drugs prescribed as monotherapy were ACE inhibitors 43.7% (83
patients) then 3 blockers 22% (42 patient), CCBs 20.2% (38 patients), ARBs 10.6 %

(19 patients), diuretics 3.7% (7 patients). Data are shown in Table (12) and Figure (1).
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Table 10: Demographic data of the study patients (N=416).

number Percent %
Gender Males 157 37.7
Females 259 62.3
Age (mean + SD) years Males 59.78 +£10.78
Females 58.91 +9.86
age group <30 1 0.2
30-49 56 13.5
50-64 237 57
> 65 122 29.3
Weight (Kg) Males 854 +14.8
(mean + SD) Females 80.7 +13.2
Total 82.52+ 14.06
Body mass index BMI Males 29.15+4.71
(mean + SD) Females 31.47 +£5.06
Total 30.6 +5.06
Duration of HTN Males 8.43+7
(years) (mean + SD) Females 8.92 +6.97
Total 8.73+6.97

SD: Standard Deviation
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Table 11. Frequency of concomitant medical problems.

143 34 Epilepsy 1.7
Hyperlipidemia
Diabetes mellitus 131 31.4 Eye diseases 1.2
Osteoporosis 75 18 Cardiac arrhythmias 1.2
Ischemic heart 51 12 hyperthyroidism 0.7
disease
Hypothyroidism 25 6 COPD 0.5
Arthritis 22 5 Parkinson 0.5
Vertebral Disc 17 4 Anemia 0.5
Bronchial asthma 14 34 Irritable bowel 0.5

syndrome

Allergic rhinitis 14 33 Migraine 0.5
Gout 12 3 Leukemia 0.2
Peptic or duodenal 8 2 CA colon 0.2
ulcers
Renal disease 8 2 Lung cancer 0.2
Depression 8 2
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Table 12: Drugs prescribed as monotherapy (N=190).

Percent from | Percent from
Drug Frequency Monotherapy | total patients
(n=190) (n=416)
ACE inhibitors 83 43.7% 20%
B Blockers 42 22% 10%
Ca>" channel blockers 38 20% 9.1%
Angiotensin receptors blockers | 20 10.6% 4.8%
Diuretics 7 3.7% 1.7%
190 100% 45.7%

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



64

50.00%
45.00%
40.00% -
35.00% -
30.00% -
25.00% -
20.00% -4 /0
15.00% -
10.00% -
5.00% - 1 I/G
0.00% - T T T T 3-/0 T
ACE beta CCBs ARBs Diuretics
inhibitors blockers

Fig 1: Percent of drug group prescribed from monotherapy.
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6.3.2. Combination Therapy:

222 patients (53.4 %) received two or more drugs, 157 patient (37.7%) received two
drugs, 52 patients (12.5%) received three antihypertensive drugs and 13 patients
(3.1%), received four or more antihypertensive drugs. The most frequent
combinations observed were B-blocker and diuretics.

Table 13 represents the prescription pattern and rate of anti-hypertensive drugs
prescribed for hypertensive patients, both as monotherapy and overall utilization
(monotherapy and combination therapy). Among the monotherapy category, only five
classes of drugs were used, namely: ACE inhibitors (43.7%), B-blockers (22%),
calcium channel blockers (20%), Angiotensin receptors blockers (13%) and diuretics
(3.7%). In the overall utilization pattern, ACE inhibitors (46.2%) and B-blockers
(41.6%) were both the most frequently prescribed classes, followed by diuretics
(38.2%), and calcium channel blockers (33%) and Angiotensin receptors blockers
(17.8%). Table 14 shows the frequency of antihypertensive classes of drugs when
prescribed only as combination therapy, while Table 15 shows the frequency of
specific combinations of two antihypertensive classes of drugs. 157 patients were
receiving two-drug combinations. Diuretics were the most prescribed class with other
antihypertensive classes as combination of two drugs; especially with B blockers
(21%) followed by B blockers with ACE inhibitors (14%).

Table 16 shows the three drug combinations; B blockers were found to be the most
frequently class used in triple theraby (39 patients) or 75% of patients who received 3
drugs combinations. This was followed by diuretics (36 patients). The most
prescribed combination seen was B blocker with diuretics and ARBs (11 patients)

21.2%.
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Table 13: Overall Drugs prescribed either as monotherapy or combinational therapy

(N=414).

Drug class Frequency Percent
ACE inhibitors 184 44.4
f3 blockers 166 40
Diuretics 151 36.4
Ca®" channel blocker 136 32.8
ARB 74 17.9
Alpha blocker 2 0.48
Others* 2 0.48
No drug 2 0.48

Others: Brinerdine (dihydroergocristine + resirpine+clopamide)
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Table 14: Drugs prescribed as combination therapy.

Drug Frequency Percent

Diuretics 144 34.8%
B-Blocker 124 30%
ACE inhibitors 101 24.4%
Ca®" channel blockers 98 23.7%
Angiotensin receptors blockers 54 13%

a- adrenergic blockers 2 0.5%
Total 523 * i

Notes:

* The total exceed the total number of patient (416) because some

Patients received two or more drugs.

**Total exceeds 100% because data are overlapping due to multiple use of
medication.

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



68

Table 15: Frequency of two drug Combination therapy (N=157).

Drug combination Frequency Percent
3 blocker + Diuretics 33 21
12 7.6
3 blocker + CCBs
B3 blocker + ACE inhibitors 22 14
B blocker +ARBs 5 3.2
ACE inhibitors + CCBs 21 13.4
ACE inhibitor +Diuretics 21 13.4
ACE inhibitors +A blockers 1 0.6
Diuretics + ARBs 19 12.1
CCBs +ARBs 3 1.9
19 12.1
CCBs + Diuretics
1 0.6
CCBs +A blockers
Total 157 100%

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker;
CCB, calcium channel blockers.
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Table 16: Three drugs combinational therapy (N=52).

Drug combination Frequency | Percent
3 blocker + CCBs+ ACE inhibitors 7 13.5
B blocker + Diuretics+ ARBs 11 21.2
3 blocker + Diuretics + ACE inhibitor 8 154
B blocker +ACE inhibitors + ARBs 2 3.8
3 blocker +CCBs + Diuretics 7 13.5
B3 blocker + ARBs + CCBs 4 7.7
Diuretics +ACE inhibitor + CCBs 9 17.3
Diuretics + CCBs + ARBs 3 5.8
Diuretics + ACE inhibitors +ARBs 1 1.9
Total number of patient received three 52 100
antihypertensive drug

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker;

CCB, calcium channel blocker.
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Table 17 shows prescriptions of four or more drugs combination, the most prescribed
classes were B blockers and diuretics which were prescribed for all the patients(13
patients) who received four or more drugs, followed by calcium channel blockers. The
most prescribed combination was diuretics with ACEIs and B blockers and calcium
channel blockers.

Table 18 and Figure 2 show the details of prescribed classes either as monotherapy or
as combinations and overall drug utilization frequency, ACE inhibitors were the most
common prescribed drugs as monotherapy (43.7%), followed by B lockers which
prescribed to (22%), and diuretics were the fewer drug prescribed as monotherapy
(3.7%). While diuretics were the most prescribed drugs as a combination therapy
(36.5%) followed by P lockers 31.5%. Overall, ACE inhibitors were the most
prescribed (46.2%) followed by B blockers (41.6%). Angiotensin receptors blockers
were the least prescribed as a combination or in overall prescription. Figure 3 shows
the summary of the entire management of BP and the utilization of antihypertensive

drugs.
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Table 17. Drug combinations of four or more drugs (N=13).

Drug combination Frequenc | Percent
y

Diuretics + ACE inhibitor+ 3 blocker+ CCBs 7 53.8

Diuretic +ARBs +  blocker + CCBs 4 30.8

Diuretics+ B blocker + ARBs+ ACE inhibitors 1 7.7

* Diuretics +B blocker+ ARBs+ACE

inhibitors+CCBs 1 7.7

Total 13
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Fig 2. Percent of drugs prescribed as monotherapy and as combination and overall
utilization.
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Tablel8. Frequency of drugs prescribed either as monotherapy or as combination and

overall utilization.

Drug group As Monotherapy As combination | Overall drug
therapy | Utilization

frequency (%)*
ACE inhibitors | 83 109 192 46.2 %
ARB 20 54 74 17.8 %
B blockers 42 131 173 41.6 %
Diuretics 7 152 159 38.2 %
CCBs 38 99 137 33 %

Total 190 545 735

* Total exceeds 100%, since the average patient received more than one drug.
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Fig 3. Summary of overall management of hypertensive patients and prescription

pattern

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



75

6.3.3. Specific antihypertensive drug prescribed

Tables 19 and 20 represent the individual drugs prescribed from each antihypertensive
drug class either as single agent or in combination. In this study the most prescribed
drug was enalpril which was prescribed to 148 patients (35.6%) followed by atenolol
which was prescribed to 111 patients (26.7%), amlodipine ranked third which was
prescribed to 109 patient (26%), indapamide to 65 patient (15.6%), candesartan was
prescribed to 44 patient (10.6%), and bisoprolol to 42 patients (10%)

6.3.4. Utilization of antihypertensive drugs among diabetic patients

Table 21 show the utilizing of antihypertensive drugs among patients with diabetes
mellitus. The most utilized drugs as monotherapy were ACE inhibitors (26.7%), while

B blockers most utilized drugs as combinations therapy among diabetic patients.
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Table 19. Specific drugs prescribed in overall prescription.

B3 blockers ACE Inhibitor ARBs CCBs Diuretics

Atenolol  26.7% | Enalpril 35.6 % | Candesartan 10.6% | Amlodipine 26% | Indapamide 15.6%
Bisoprolol  10% | Ramipril 2% | Valsartan 4.7 % | Nifedipine 2.2% | HCT 13%
Carvedilol 2% | Lisinopril 2% | Telmisartan 1.2% | Felodipine 1.4% | Fursomide 7.7%
Propranolol 1% | Captopril  1.7% Diltiazem 0.7% | Amiloride  4.8%

Metoprolol 0.5%

Perindopril 1.2%

Fosinopril 0.7%

HCT: Hydrochlorothiazide
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Table 20.List of drugs prescribed from each class of antihypertensive agent.

Angiotensin receptor
Blockers

Calcium channel
Blockers

Diuretics

Others

Class Drugs
Beta blockers Atenolol, bisoprolol, carvidiolol, propranolol, metoprolol,
ACE inhibitors Ramipril, enalapril, lisinopril, fosinopril, quinapril,

perindopril, captopril , trandolapril

Valsartan, candesartan, losartan, telmisartan

Amlodipine, nifedipine, felodipine, diltiazem and verapamil

Amloride, hydrochlorothiazide, indapamide, fursomide
Spironolactone
Brinerdine*, Doxazosin

Brinerdine (dihydroergocristine + resirpine+clopamide)
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Table 21. Antihypertensive drug prescribed for diabetic patients: (n=131)

As monotherapy As combinations therapy

Number percents | Number percents
ACE inhibitors 35 (26.7%) | 30 (23%)
Angiotensin receptors 7 (5.3%) 20 (15.3%)
blockers
B Blockers 8 (6%) 38 (29%)
Diuretics 37 (28.2%)
Ca”" channel blockers 6 (4.5%) 37 (28.2%)
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6.4. Blood pressure control

Blood pressure measured after the first visit and after the last visit was found to be as
shown in Table 22.

Table 23 compares the blood pressure level in first and last visit to Family Medicine
Clinics according to "ESH/ESC Definitions and Classification of Blood Pressure
Levels" presented in table (1). These results express the effectiveness of treatment and
management of hypertension in Family Practice Clinics. In first visit around 96% of
the study population had abnormal blood pressure readings (mild, moderate, severe or
isolated systolic hypertension) 15 % of them had severe blood pressure (Grade 3) and

2.9 % had high-normal blood pressure.
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Table 22. Systolic and diastolic blood pressure at first visit and last visit.

First Visit Last Visit | 95% CI* of the | P value
difference
Systolic Blood Pressure
Mean £SD 157.4+13.9 133.44+18.4 | 22.1-26.0 0.0001**
Diastolic Blood Pressure
Mean £SD 94.6 +£8.2 83.2 £10.1 | 10.3-12.6 0.0001**

* CI = Confidence Interval

** P value significant (p-value of <0.05 was considered statistically significant)
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Table23. Comparison between blood pressure in first VS last visit.

Hypertension classification First visit Last visit
Frequency/percent | Frequency/percent

Optimal 2 (0.5%) 55(13.2%)

Normal 1 (0.2%) 43(10.3%)

High normal 12 (2.9%) 97(23.3%)

Grade 1(mild) 137 (32.9%) 138(33.2%)

Grade 2 (moderate)
Grade 3 (sever)
Isolated systolic hypertension

Hypotension*

185 (44.5%)
63 (15.1%)

16 (3.8%)

37(8.9%)
13(3.1%)
21(5%)

12 (2.9%)

*Drop in blood pressure in last visit (after receiving antihypertensive drugs)
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The mean SBP+ SD in first visit in males was 156+ 13.72 mmHg and in females was
158+ 14.04 mmHg, DBP in first visit in males was 94+8.03 mmHg and in females
was 95+8.27 mmHg. In last visit SBP=SD in males was 133.6+ 18.15 mmHg, close to
females133.22+18.62 mmHg, while DBP in male was 83.89+9.88 mmHg close to the

females 82.82+10.26 mmHg.
6.5. Other drugs prescribed

Concomitant medical illnesses:

The study group was found to be suffering from different diseases: 31% were
diabetic, 34% were having hyperlipidemia, 12% had ischemic heart diseases and 18%
had osteoporosis (table 11). Therefore patients received in addition to
antihypertensive drugs, other drug such as antiplatlets, antihyperlipidemia and
hypoglecemic drugs. About 52% of our study population received antiplatlet drugs
and 45% received antihyperlipedmia and 26% received hypoglycemic agents and
18.5% received proton pump inhibitors (PPIs) and other drugs as prescribed are

shown in Table (24).
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Table 24. Other drug prescribed to patient in addition antihypertensive drugs.

Drug prescribed Frequenc Percent (%)
Antiplatlet Drugs 215 52%
Drug for hyperlipidemia 185 45%
Hypoglycemic agent 110 26%

77 18.5%
Proton pump inhibitors

61 14.6%
Drug for osteoporosis

27 6.5%
H2 blockers
Antithyroid drugs 26 6.3 %
NSAIDs 31 7.3%
Antiallergic drugs 5 1.2%
Nitrates 28 6.7%
Drug for gout 14 3.4%

2 0.5%
Antidepressant

10 2.4%
Alpha blockers

9 2%
Anticonvulsant

7 1.7%
Antiarrythmic drugs

5 1.2
Bronchodilators

Note: the percent exceeds 100% because some patients may received more
than one drug at the same time.
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6.6. Laboratory investigations:

Table 25 shows the laboratory investigations performed for the patients included in
the study. Among the 416 patients (N=416); 93% of the sample had base line readings
of fasting or random blood glucose level, 29.8% of them had a blood glucose level
outside the reference range. the last reading of blood glucose level observed that
48.6% of the sample had level outside reference range. Total cholesterol was above
the reference range in 37% and 28.6% in first and last visit respectively. High density
lipoprotein (HDL) dose not within reference range in 68.5% of patients in first visit
and 55.8% in last visit. Low density lipoprotein (LDL) was found to be above the
reference range in 66.8% in first visit and 50.5% in last visit. Serum potassium was
not measured in 13.9% of patient in first visit and on 41.8% in last visit. Other details
are presented in Table (26).

6.7. Side effect:

Table 26 show the documented side effect related to antihypertensive drugs use.
Postural hypotension found to be the most recorded side effect which appears in
47.4% of patients followed by lower limp edema 35.1% of patients followed by
palpitation 30.5% of patients. While Hyperkalemia the least documented side effect

(3.6%) of patients.
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Table 25. Lab test in first and last visit.

First visit

Last visit

Blood glucose

Total cholesterol

LDL

HDL

Triglyceride

Serum potassium

BUN

HbAlc

Protein in urine

Serum Creatnine

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Notdone  17.5%

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done 38.9 %

Out side reference range
Within reference range
Not done

29.8%
63.5%
6.7 %

37 %
48.6%
15.9%

66.8%
14.9%
18.3%

68.5%
13.7%

40.4%
41.6%
18%

4.1%
82%
13.9%

59.1%
10.3%
30.5%

9.9 %
6.5 %
83.7%

14.7 %
46.4 %

15.6 %
72.6 %
11.8 %

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Normal
Not done

Out side reference range
Within reference range
Not done

Out side reference range
Within reference range
Not done

48.6%
24.5%
26.9%

28.6%
38.5%
32.9%

50.5%
15.1%
34.4%

55.8%
10%
34.1%

30.8 %
34.6 %
34.6 %

4.6%
53.6%
41.8%

9.1%
45 %
459 %

8.7%
4.8%
86.5%

10.1 %
288 %
61.1 %

16.1 %
51 %
32.9%

Note: HDL, high-density lipoprotein; LDL, low-density lipoprotein; BUN, blood urea nitrogen
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Table 26.Frequancy of documented side effect in the study population (N=416).

Side effect

Yes (N)( %

Postural hypotension

197 (47.4%)

Swelling of lower limb

146 (35.1%)

Palpitations 127 (30.6%)
Flushing 9 (23.1%)
Constipation 79 (19%)
Cough 72 (17.3%)
Impotence* 70 (16.8%)
Hypokalemia 17 4.1%)

15 (3.6 %)
Hyperkalemia

*Note: impotence calculated for male patients(N=157).
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6.8. Life style modification:

Among 416 patients involved in the study, 218 (52.4 %) were found to be obese and
166 (39.9%) were over-weight. Only 71 patients (17.1%) had a reduction in their
weights and 152 patients (36.5%) reported an increase in their body weight, while 194
patients (46.6%) had no change in their body weight. Eleven percent of the study
population found to be smoker (cigarette or argila) and 38.5% were passive smokers.
Only 2 patients (0.5%) were found to be EX- smokers. Alcohol drinking was reported
by 1.4% of patients. No physical activity reported in146 patient (35.1%).

Concerning salt consumption 269 patients (64.7%) use low salt intake, 144 patients
(34.6%) used moderate salt intake, and 4 patients (0.7 %) add extra salt to their food.
There were 231 patients (55.5%) who use low fat diet and 172 patients (41.3%) on
moderate fat consumption, while 13 patients (3.1%) use high fatty diet. 172 patients
(41.3%) follow sugar intake 211 patients (50.7%) use moderate sugar diet, 33 patient
(7.9 %) us high sugar diet, 203 patients (48.8%) use high vegetable diet and 208
(50%) use moderate vegetables consumption and 5 patient 1.2% use low vegetable
diet, 172 patient (41.3 %) use high fruit diet 232 of them (58.8 %) use moderate fruit
diet and 10 patient (2.4%) use low fruit diet 88 patients (21.2%) use liquorices 3 of
them consume it frequently and 85 patient use it occasionally this result give
indication that the health education and lifestyle modification were not achieved in all

patients as advised by international hypertension management guidelines.
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Table 27.Adherance to lifestyle modification among the study population.

88

Frequency Percent
%
Body weight Obese 218 524
Over weight 166 39.9
Lean 32 7.7
Total 416 100
Weight changes No changes 194 46.6
Weight increase 151 36.6
Weight decrease 71 17.1
Total 416 100
Alcohol consumption Yes 6 14
No 410 98.6
Total 416 100
Smoking Passive smoker 161 38.5
Smoker 42 10
Ex smoker 25 6
Argila smoker 4 1
Not smoker 185 44.5
Total 416 100
Physical activates No physical activates 146 35.1
Physically active * 270 64.9
Salt intake Low salt intake 269 64.7
Moderate salt intake 144 34.6
Added extra salt 3 0.7
Total 416 100
Fat consumption Low fat diet 231 55.5
Moderate fat diet 172 414
High fat diet 13 3.1
Total 416 100
Vegetable intake High intake 203 48.8
Moderate 208 50
Low 5 1.2
Total 416 100

* walks 30 min a day for at least 4time weekly.
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HTN is considered of the main risk factors for cardiovascular diseases (Glasser, 2001)
(Pocok et al., 2001)( Palatini et al., 2001), heart failure (Tocci et al., 2008), stroke
(Rodgers et al., 2004) and kidney disease (Toto, 2005). Consequantly the incidence
rates of stroke and ischemic heart disease are reduced in proportion to BP reduction
(Ostfeld and Wilk, 1990)(Sung et al., 2002), (Wachtell et al., 2002). It is important to
identify the major causes of failure to control HTN and explain the poor BP control in
patients under medical care.

Hypertension is one of the most prevalent conditions in Jordan; with 20.6% of people
suffering from this chronic disease (Al-Safi et al., 2006). This indicates the
importance of the proper management and rational selection of antihypertensive drug
therapy in order to improve the overall health of the Jordanian population. A study
about awareness of physicians in Jordan about treatment of HTN showed that only
60% of the physicians interviewed have heard about the JNC VII guidelines without
necessarily following their updates regarding recommendations. The study of
utilization of antihypertensive drugs was not previously well investigated in the
literature both in Jordan and around the world. There are few studies in Jordan and
within Arab countries that address this problem. Also utilization of antihypertensive
drugs and BP control in Jordanian population was not previously well investigated.
We interviewed and checked medical records data of 416 patients about prescription
pattern and efficacy of antihypertensive therapy.

In this study, it has been observed that hypertension was more prevalent in females
than in males, where 62.3% of the study populations were females and 37.7% were

males, it was reported that the prevalence of hypertension in females is higher than in
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males in Jordanian population (Jaddou ef al., 1996). This is similar to data obtained in
Bahrain where 57.9% were females (Al Khaja et al., 2001), and also similar to a study
from Kuwait, where 59.8% were females (Al-Mehza et al., 2004). However, these
results differ from a similar study in Palestine where only 46.2% were females
(Sweileh, 2003). In the current study most of the study population (86.3%) were
above or equal to 50 years of age and 57% of them were in the age group (50-64)
years.

Prescription pattern:

The study of the prescription pattern and utilization of antihypertensive drugs gives us
an opportunity to evaluate the effectiveness of the management of hypertension and
the commitment of the physicians to the recommendations of approved international
guidelines. It gives an overview about the prescription behavior of physicians and the
factors that affect the antihypertensive drug utilization. It also investigates the rational
selection of antihypertensive drug therapy and identify points for future intervention
and improvements and avoid the related health complications.

The present study revealed that the majority of patients were receiving ACE inhibitors
(44.4%), followed by B blockers (40%) and diuretics were prescribed to (36.4%) of

study population.
Monotherapy:

In the current study, we reported that about half of patients (45.6%) were treated with
monotherapy. This is consistent with increased drug compliance and decreased
incidence of side effects. As monotherapy, the most prescribed drugs were ACE
inhibitors in 20% of population followed by beta blockers (10%) and diuretics were

prescribed alone to only 1.7 % of the patients. According to 2003 European Society of
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Hypertension—European Society of Cardiology guidelines for the management of
arterial hypertension (2003 ESH/ESC), monotherapy is likely to be successful more
frequently for gradel hypertensives. In ALLHAT, which recruited gradel and 2
hypertensives mostly on monotherapy, about 60% of the patients remained on
monotherapy. In the HOT study, which recruited grade 2 and 3 hypertensives,
monotherapy was successful in only 25-40% of patients, according to the target
diastolic blood pressure.

In Bahrain a study on antihypertensive drugs prescription trends at the primary health
care centers, reported that (62.9%) of the study population were on monotherapy and
B blockers the most prescribed class as monotherapy (58.8)%, followed by ACE
inhibitors (14.2%), CCBs (11.1%), diuretics (8.1%) and methyldopa (7%) while
ARBs were not prescribed in this survey (Al Khaja et al., 2001). These data were not
compatible with our study, where ACE inhibitors were extensively used (43.7%)
followed by B blockers (22%), CCBs (20%), ARBs (10%) and diuretics (3.7%).
Another study in Egypt showed that 75.0% of the participants were managed with a
single drug (Youssef and Moubarak, 2002).

Sweileh (2003) studied prescription pattern of antihypertensive drugs dispensed at
community pharmacies in Palestine and revealed that the percentage of monotherapy
prescriptions was 48.25%. Among the monotherapy prescriptions, B-blockers were the
most commonly prescribed drugs.

Another Palestinian study by Sweileh et al., (2009) involved antihypertensive therapy
in diabetic and IHD patients in Palestine. A total of 11 (10.1%) patients were on no
pharmacologic therapy, 45 (41.3%) on monotherapy and 53 (48.6%) were on

combination therapy. ACE inhibitors were the most commonly (22.9%) prescribed.
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The data about monotherapy in the present study is similar to what has been found in
primary care patients in Italy, where 33.7% of patients were on monotherapy (Sturani
et al., 2002). In France, a general practice survey revealed that 58% of all
hypertensive patients received monotherapy (Chamontin et al., 1998). Many others
studies suggest that monotherapy was not sufficient, and aggressive therapy with two
or more drug combinations was required. In the PRATIK study about half of patients
with uncontrolled hypertension, were on monotherapy (Amar et al., 2002). Likewise,
in the ABC-GP, 31% of uncontrolled patients were on monotherapy and 43% on two
drugs (Stergiou et al., 2003).

Despite that diuretics being the most extensively recommended as a first line therapy
for hypertension, diuretics were prescribed as monotherapy to only (1.7) % of patients
which dose not agree with the JNC7 recommendations. The published international
guidelines for antihypertensive treatment, JNC7 in 2003 and 2003WHO/ISH
(Whitworth, 2003) recommended low dosages of thiazide diuretics and  blockers as
first-line therapy for treatment of essential HTN with no compelling indications.

A Jordanian study showed that only 47.6% of physicians recommended the use of
thiazide diuretics as an initial drug for treatment of high BP, although it is
recommended as the first drug of choice for hypertensive patients with an appreciable
CVD risk (Al-Azzam et al., 2007).

Diuretics also have been found to be the mainly prescribed class of antihypertensive
drugs in the United Kingdom (Walley et al., 2003), Denmark (Fretheim and Oxman.,
2005) and the United States (Ma et al., 2006). In our study diuretics alone were

administered alone to only 7 patients (1.7%), and they were the fifth most prescribed

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



94

antihypertensive drugs. However, overall utilization of diuretics increased to 38.2%
which is in accordance with international guidelines.

Combination therapy:

In the current study 54.3% of patients were on combination therapy. Two
antihypertensive drug regimen was prescribed to 37.7% of patients, while 12.5% of
patients were on three drug regimen. Diuretics with Beta-blockers were the most
prescribed combination in the current study (17.3%) either as two or more drugs
combinations, followed by ACE inhibitors with B blockers (11.5%) and ACE
inhibitors with diuretics (11.5%). Overall, diuretics were the most prescribed drug as
combination therapy and significantly increased from 1.7% as monotherapy to 32.8%
as combination therapy.

The most recent HTN guidelines (JNC7; 2003WHO/ISH) recommend combination
therapy as the first-line treatment, especially in patients with severe HTN. The
rationale for combination pharmacotherapy in HTN is to maximize antihypertensive
efficacy and to minimize side effects (Chobanian et al., 2003, ESH/ESC, 2003).

The 2003 ISH/WHO guidelines, recommended ‘‘all available drug classes for the
initiation and maintenance for antihypertensive therapy’’ (i.e., diuretics, B-blockers,
calcium channel blockers, ACE inhibitors, ARBs and alpha blockers), but indicated
that the choice of drugs is influenced by many factors such as socio-economic,
cardiovascular risk factors, co-existing diseases, patient responses, interactions, and
strength of evidence. According to our data, it is likely that those differential
considerations are applied in a limited manner. For example, age was a compelling

indication for the selection of diuretics (Whitworth, 2003).
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Despite that the majority of international HTN guidelines (Chobanian et al.,
2003),(ESH/ESC,2003) recommended combination therapy as a first line therapy
and despite that the large, randomized studies have demonstrated that most patients
require two or more agents to control BP (Hansson et al, 1998, Cushman et al., 2002),
and that combination therapy seems to be a rational approach to reduce the
cardiovascular mortality (Mancia and Grassi., 1998), our study revealed that nearly
half of our study population (45.6%) were on single antihypertensive drug.

This study revealed that ACE inhibitor were the drugs of choice for hypertensive
patients as a single drug therapy (43.7%) with an overall utilization of 46.2%,
followed by B-blockers which were less prescribed as a monotherapy (22%) and less
prescribed in overall utilization (41.6%), followed by calcium channel blocker which
ranked third as single therapy (20%). Diuretics were found to be the most drug
prescribed as combination therapy followed by f-blockers followed by ACE
inhibitors then calcium channel blocker and finally ARBs.

According to Sweileh (2003), combination therapy prescriptions were 51.75%.
Among the combination therapy, the B-blockers / diuretics were most common (this is
consistent with our data on the current study). Also irrational combination therapy of
B-blockers /ACE-I was noticed.

An Egyptian study showed that only 25% of patients receive a combination of 2
(23.4%) or 3 (1.6%) drugs of different classes (Youssef and Moubarak, 2002).

Al Khaja et al (2001) found that in Bahrain combination therapy was used in 37.1% of
cases and diuretics were the most commonly prescribed drugs in combinations

(20.3%), while B blockers were the most commonly prescribed drugs in overall

www.manaraa.com

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



96

utilization. The most prescribed individual agent was atenolol in beta blockers
(97.7%) and indapamide in diuretics (35.4%).

There was a tendency to use combination therapy, 53.4 % received two or more
drugs, while 45.6 % received Monotherapy. Although large, randomized studies have
demonstrated that most patients require two or more agents to control BP (Hansson et
al., 1998, Cushman et al., 2002). Accordingly, the most recent hypertension
guidelines recommend combination therapy as the first-line treatment, especially in
patients with severe HTN (Chobanian et al., 2003) (ESH/ESC, 2003). The 2008
Canadian HTN Education Program (CHEP) guidelines now recommend combination
therapy as a first line option in patients with initial blood pressure >20/10 mmHg
above target (Khan et al., 2008). Despite these recommendations, nearly half (45.6%)
of the patients in our study were receiving monotherapy.

A study conducted in USA revealed that twice the number of patients (7.3 million)
were taking ACE-I and CCB compared to diuretics and B-blockers (3.1 million) as the
first line therapy, which is in sharp contrast to the JNC VI guidelines (Guo et., 2003).
Hypertension control:

In the current study, 31.4% of patients were diabetic, 12% were having IHD, 34% had
hyperlipidemia and 2% were having chronic kidney diseases in addition to HTN. This
indicates that our patients need more aggressive treatment or/and drugs modification
to reach the acceptable BP level. In our study mean systolic blood pressure in first
visit was SBP+SD (157.4+13.9 mmHg) and in last visit mean SBP+SD was
(133.4+18.4 mmHg). Mean DBP in first visit found to be (94.6+8.2 mmhg) and mean
(DBP) in last visit was (83.224+10.12mmhg). There were only limited gender

differences in first and last visit. The international Guide lines 2003 WHO/ISH and
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JNC7 recommended goal of the treatment to be below 140/90 mmHg. Large majority
of all hypertensive patients received drug treatment; in accordance to recommended
goal by international guidelines, control rates were acceptable for patients without
complication. American Heart Association 2007 recommended blood pressure goal
<130/80 for patients with diabetes mellitus, IHD and chronic kidney disease, known
coronary artery disease (myocardial infarction, stable angina, unstable angina) and
noncoronary atherosclerotic vascular disease (Owan et al., 2006), (Dipiro et al.,
2009).

In a Jordanian study, HTN was not controlled to the recommended levels

of blood pressure in about one-half (50.4%) of patients (Mubarak et al., 2008).

In the PRATIK study about half of patients with uncontrolled hypertension, were on
monotherapy (Amar et al 2002). Likewise, in the ABC-GP study, 31% of
uncontrolled patients were on monotherapy and 43% on two drugs (Stergiou et al
2003), suggesting that the potential of antihypertensive treatment has not been
exhausted. The most recent outcome trials in HTN showed that an intensive up
titration treatment strategy together with a systematic use of full doses of multiple
drug combinations might improve control rates up to 70% (Julius et al., 2004)
(Pepine et al., 2003).

A German study by Pittrow et al (2004) found that control rates were poor and 70.6%
of all hypertensive patients were not controlled and mean BP levels were 144.5/84.5
mmHg.

Concomitant problems:

The present study revealed that HTN was more prevalent in females than in males.

The most frequent health problems and co-morbidities were hyperlipidemia (34%),
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Diabetes mellitus (31.4%), osteoporosis (18%), ischemic heart disease (12%) and
chronic kidney diseases (2%). Studying concumitant heath problems with
hypertension is very important for proper strategy in selecting convenient
antihypertensive therapy.

Antihypertensive Drugs related side effects

Patients complained from many side effects related to antihypertensive drugs use. We
found that 30.6 % of population complained of palpitations and 16.8% complained
from impotence (male) and 17.3% complained of cough. Flushing which appeared in
23.1% of patients and 19% of patients had constipation, 47.4% of patients complained
of postural hypotension and 35.1% complained of lower limb edema, 3.6% with
hyperkalemia and 4.1% with hypokalemia.

Laboratory investigation:

In this study, it appears that there are some important basic investigations that should
be perform red to hypertensive patients both in first visit and last visit. Serum
potassium level is an important blood test and should be measured both as a screen for
mineralocorticoid-induced hypertension and to provide a baseline before beginning
diuretic therapy. In this study, serum potassium was not measured in 11.8% of the
patient in the first visit and not measured for 32.9 % of patients in the last visit.

We observed that LDL and HDL are abnormal in more than half of study population
in (66.8% and 68.5% respectively) and total cholesterol was abnormal in 37% of
patients. Triglycerides found to be out side reference range in 40.4% in first visit, in
last visit triglycerides out side reference range 30.8 %.Serum creatinine was abnormal

in 15.6% of patients and BUN was abnormal in 59.1% of the patients.
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Lifestyle

The result of current data reported that no lifestyle modification was followed by
patients or recommended by physicians. The data showed that among our patients,
nearly 49.5% were smokers or passive smokers, half (52.4%) were obese, 39.9% were
overweighs, and 35.3% did not follow low salt diet. The majority of patients followed
sedentary lifestyle and consumed inappropriate diet. Therefore, non-pharmacological

treatment needs more attention from both physicians and patients.
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1. A continuing education program for physicians regarding current international
guidelines is recommended.

2. Physicians should be more serious and aggressive on management of hypertension.
4. More attention for combination therapy by physicians is recommended.

5. Lifestyle modification needs more attention by physicians and patients.
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. We concluded from this study that there was relatively equal use of
combination and monotherapy among hypertensive patients in general.
The majority of patients were not on target blood pressure.

Patterns of antihypertensive therapy were generally but not adequately
consistent with international guidelines especially JNC7.

. Further studies and researches needed to focus on this important subject.
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The result of this study can not guarantee that the prescriptions being analyzed

originated from Family Practice Clinic only. Many of them were prescribed drugs

where else and usually patients come to Family Practice Clinics only for refill.
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