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INTRODUCTION 

Hypertension is defined as a systolic blood pressure 

(SBP) of > 140 mmHg and/or diastolic blood pressure 

(DBP) of > 90 mmHg. It is one of the most common 

cardiovascular risk factor in adult population.
[1-3]

 The 

most common is essential hypertension with no known 

cause. Secondary hypertension is usually due to a renal 

disorder. Often, no symptoms develop unless 

hypertension is severe or long-standing. The duration of 

hypertension and values of blood pressure influence the 

risk of stroke, heart failure, atherosclerosis and kidney 

disease.
[4-7]

 In the United States (US), about 65 million 

people have hypertension, 59% are being treated and 

only 34% have adequately controlled BP.
[1]

 Lack of 

diagnosis, inadequate treatment and poor compliance to 

pharmacologic therapies are the main reasons for poor 

control of BP.
[8]

 Inadequate compliance of some patients 

may be due to unpleasant side effects of prescribed 

drugs.
[9]

 

 

 

Table 1. Classification of Blood Pressure. 
 

Classification 
Systolic Blood Pressure 

(mm Hg) 

Diastolic Blood Pressure 

(mm Hg) 

Normal <120 and <80 

Prehypertension 120-139 or 80-89 

Stage 1 hypertension 140-159 or 90-99 

Stage 2 hypertension >160 or >100 

 

When blood pressure is higher (e.g. >180/110 mm Hg), 

treatment & evaluation should be done immediately. 

 

 The presence of hypertension should be confirmed 

in the clinical evaluation  

 The severity of hypertension and its harmful effects 

on other organs should be determined 

 Effect of cardiovascular risk factors and other 

existing diseases on the treatment of hypertension 

should be identified.
[10-13]

 

 

 

CONCEPT OF COMBINATION THERAPY 

The aim of antihypertensive therapy is to lower the 

elevated blood pressure to an acceptable level. Treatment 

of hypertension with a single drug or monotherapy does 

not produce the desired result hence when monotherapy 

fails to produce the desired effect, concept of 

combination therapy (addition of second or third drug) is 

the treatment of choice. In most of the cases or in 

patients suffering from diabetes, treatment of 

hypertension require two or more drugs. Two or more 

drugs (with different mechanism of action) when 
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combined, produce greater anti hypertensive effect than 

the individual drug (synergistic effect) with the increase 

in tolerability and patient compliance.  

 

Combination therapy: when to initiate? 

The decision to initiate monotherapy or combination 

therapy depends on the severity of the disease or on the 

presence of other risk factors like diabetes, renal and 

cardiovascular disease.
[14]

 In general, when the initial 

blood pressure is more than 20 mm Hg systolic and 10 

mm Hg diastolic above the target Blood Pressure, then 

combination therapy should be recommended as first line 

therapy. 

 

Combination Therapy: Theoretical Considerations 

Efficacy 

In combination therapy two or more selected anti 

hypertensive drugs are co administered. Two or more 

drugs are selected in such a way that lowers blood 

pressure to a greater degree compared with monotherapy. 

This comparatively lower blood pressure can be achieved 

by combining drugs which act through different 

mechanism of action or effectively block counter 

regulatory responses. The result of combination therapy 

in reducing blood pressure depends on the 

pharmacological properties of the drugs. In general 

combination therapy is approximately five times more 

effective in blood pressure reduction than increasing the 

dose of one drug.
[15]

 The critical parameter in 

combination therapy is the pharmacokinetic 

compatibility of the added drugs. Combination therapy 

should result in effective blood pressure reduction 

throughout the dosing interval.
[16]

 

 

Tolerability 

Most of the antihypertensive agents produce dose 

dependent side effects. In combination therapy side 

effect of one drug can be neutralized by the 

pharmacologic properties of an added drug.
[16]

 In 

combination therapy dose dependent side effects can be 

minimized by giving lower dose of the drug. Thus, 

combination therapy results in reduction in side effects 

with the additional reduction in blood pressure.  

 

Adherence 

For the effective control of blood pressure, adherence to 

treatment is very important. Increase in the dosing 

frequency and number of medication per day may 

adversely affect medication adherence. Combination 

therapy can reduce both the above factors and result in 

long term adherence to the treatment. One drawback of 

combination therapy is that some branded combinations 

are often more expensive and can affect the medication 

adherence.   

 

Specific Drug Combinations 

Angiotensin Receptor Blocker (ARB) + Diuretic 

The combination of Valsartan, an orally active, specific 

angiotensin II receptor blocker with a low dose thiazide 

diuretic results in significant reduction in blood 

pressure.
[17-21]

 Valsartan blocks the vasoconstrictor and 

aldosterone secreting effects of angiotensin II by 

blocking the binding of angiotensin II to the AT1 

receptor thereby relaxing blood vessels, causing them to 

widen. Hydrochlorothiazide (HCTZ) is a thiazide 

diuretic. The diuretic action of HCTZ reduces plasma 

volume with consequent increase in plasma rennin 

activity, increase in aldosterone secretion, increase in 

urinary potassium loss and decrease in serum potassium. 

Co administration of angiotensin II receptor antagonist 

tends to reverse the potassium loss associated with these 

diuretics.
[22]

 Combination of Angiotensin Receptor 

Blocker (ARB) with a diuretic results in high blood 

pressure reduction with the increase in safety and 

efficacy profile. 

 

One study suggested that although a goal blood pressure 

of <140/90 mm Hg can be reached in the majority of 

patients with SBP<160 mm Hg with valsartan 

monotherapy, most patients with moderate to severe 

(stage 27 or grade 2 or 3) hypertension (baseline SBP> 

160 mm Hg) require combination therapy for blood 

pressure goal to be reached.
[23-26]

  

 

SOME IMPORTANT SPECIAL SITUATIONS 

Metabolic syndrome and Hypertension 

A) Diabetes and Proteinuria  

Hypertension may act synergistically in increasing 

complications of diabetes and blood pressure in diabetic 

patients.
[27]

 Various trials some of which have been 

randomized have shown decrease in these complications 

when blood pressure was lowered to safer limits 

(<130/80 mm of Hg). This blood pressure control has 

been found to be difficult to achieve with 

monotherapy.
[28]

 

 

Angiotensin Receptor Blockers (ARBs) and Diuretics 

have different indications in diabetes. Combination 

therapy should be the first line antihypertensive 

treatment in patient with diabetes. The combined therapy 

with an ARBs has a potentially useful anti-proteinuric 

effect in patients with type 2 diabetic nephropathy, even 

when their renal function is reduced. This was also 

shown in Fogari et al study also.
[29]

   

  

B) Dyslipidemia and Hypertension  

Patients with hypertension have a increased risk of 

hypercholesterolemia, reverse also holds true. National 

Health and Nutrition Examination Survey (NHANES III) 

has shown that 64% of patients with hypertension also 

have dyslipidemia and conversely approximately 47% of 

patients with dyslipidemia have hypertension. Increase in 

blood pressure and increase in cholesterol level, increase 

the risk of coronary heart disease.
[30]

 Valsartan, an 

angiotensin II receptor blocker, also has a unique 

property that activates Peroxisome Proliferator Activated 

Receptor  (PPAR-) hence improve insulin sensitivity 

and reduce triglyceride levels. Reduction in triglycerides 

level reduce the risk of atherosclerosis in patients with 

hypertension.   
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Heart failure with Hypertension 

Treatment of hypertension in patients with heart failure 

must taken into account the type of heart failure, systolic 

dysfunction or diastolic dysfunction, in which there is a 

limitation to diastolic filling and therefore in forward 

out-put due to increased ventricular stiffness. The choice 

of agents in the treatment of hypertension with heart 

failure depends on the severity of heart failure. 

Combination of Angiotensin Receptor Blockers (ARBs) 

with Diuretics are useful in the management of heart 

failure and have been shown to reduce morbidity and 

mortality in selected patients with heart failure.   

 

Chronic renal failure with Hypertension 

Patients with Chronic Kidney Disease (CKD) may have 

hypertension. Hypertension can worsen the renal failure. 

Treatment of hypertension in patients suffering from 

chronic kidney disease should primarily reduce blood 

pressure and simultaneously reduce protein excretion. 

There is a direct relationship between the degree of 

proteinuria and progression to end stage renal disease 

hence the choice of agent will primarily depend on the 

presence of proteinuria. First line agents in the treatment 

of hypertension with Chronic Kidney Disease (CKD) 

include an ARB and often requires the addition of a 

diuretic. 

 

Hypertension in thyroid disorders 

Among hypothyroidism and hyperthyroidism, prevalence 

of hypertension is approximately 3% in hypothyroidism 

and 20-30% in hyperthyroidism. Age related increase in 

blood pressure occurs more frequently in hypothyroid 

state. A significant correlation between Diastolic Blood 

Pressure and either T4 or T3 suggesting that thyroid 

hormone deficiency contributes to increase in blood 

pressure when it is slight to moderate. The exact 

mechanism of increased blood pressure in 

hypothyroidism is not known but suggested mechanism 

is that thyroid hormone deficiency may accelerate the 

structural change of vascular tissue and deficiency of 

thyroid hormone may alter the autonomic nervous 

function which leads to hemodynamic changes. In 

patients suffering from hyperthyroidism, systolic 

pressures are increased and diastolic pressures are often 

low, which results in a widened pulse pressure. All these 

may increase cardiac output, stroke volume, heart rate 

and cardiac contractility. In patients suffering from 

hyperthyroidism, activity of RAAS is increased but the 

role of the RAAS in hypertension associated with 

hyperthyroidism is not defined as angiotensin II receptor 

blocker do not always reduce blood pressure.     

 

Hypertension in elderly population 

The estimated prevalence of hypertension in the United 

States is 66% in men and women aged 60 years and 

older, which is the highest among all age groups.
[31]

 A 

meta analysis showed that treating hypertension in the 

elderly yields the greatest benefits in relation to stroke 

and coronary heart disease. Importantly, total mortality 

and coronary heart disease mortality were found to be 

significantly reduced.
[32] 

Treatment of hypertension in 

this particular population generally require combination 

of two or more drugs. 

 

Table 2. Usual dose and frequency of 

Antihypertensive medications. 
 

Class Drug 

Usual 

dose 

range, 

mg/day 

Usual 

daily 

frequency 

Diuretics Hydrochlorothiazide 12.5-50 1 

ARBs Valsartan 80-320 1 

 

CONCLUSION 
Hypertension may increase the complication of diabetes, 

hypercholesterolemia, chronic kidney disease, and 

thyrotoxicosis. Treatment of hypertension with 

combination therapy reduce blood pressure to the normal 

range and simultaneously reduce other risk factors hence 

combination therapy should be recommended as first line 

therapy in the treatment of hypertension. Fixed dose 

combination of Valsartan and Hydrochlorothiazide was 

used due to low side effects. It may be concluded that 

Valsartan Hydrochlorothiazide is a potent 

antihypertensive medication. It is indicated both in non 

diabetic and diabetic patient due to its potency and 

metabolic neutral action.  
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