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Introduc�on
In Nepal, the prevalence of hypertensive in elderly 
popula�on is 41.7% aged 65 years or more.  Hypertension 
increases with age leading to arterial s�ffness and endothelial 
dysfunc�on. The prevalence of hypertension is 20% of 
urban popula�ons. Blood pressure control with the use of 
an�hypertensive drugs reduces cardiovascular complica�ons 
in geriatric pa�ents.

Objec�ves

The objec�ve of our study is to know  the various pa�erns of 
drugs used in geriatrics hypertensive pa�ent along with 
their co-morbidi�es and to know  the most commonly used 
an�hypertensive drug in geriatric pa�ent.

Methodology

It was a hospital based cross sec�onal study involving 130 
pa�ents based on non-probability sampling. The study 
involved the hypertensive elderly pa�ents of age > 65 years 
prescribed with an�hypertensive drugs. Data were 
collected from pa�ents a�ending outpa�ent  department 
of medicine. Medical and nursing records were analyzed for 
pa�ent's characteris�cs (e.g. age, gender), systolic and 
diastolic BP readings, number of drugs, monotherapy, 
combina�on therapy, co morbidi�es. Data were analysed by 
using SPSS version 20.

Results

The total 130 geriatric pa�ents under treatment with 
an�hypertensive drugs were included, in which 55.38% 
were male and 44.62% were female. The total numbers of 
an�hypertensive drugs prescribed were 212 either as 
monotherapy or as a component of a combina�on therapy.   
Among these drugs 56.92% were prescribed as monotherapy, 
26.92% were prescribed as two drugs combina�on therapy, 
12.30% were prescribed as three drugs combina�on and 
3.84% were prescribed as four drugs combina�on therapy. 
Calcium channel blockers (amlodipine) was the most 
commonly prescribed an�hypertensive.

Conclusion

The study showed male pa�ent were more predominant 
hypertensive compare to female. calcium channel blockers 
group of drugs in which amlodipine was the most commonly 
prescribed an�hypertensive drug and more than half of the 
pa�ents were in monotherapy. 
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INTRODUCTION 

Hypertension is a major contribu�ng factor for cardiovascular 
disease, chronic kidney disease with morbidity and 
mortality. Worldwide prevalence suggest that by 2030 
nearly one quarter death will occur due to complica�ons of 

1hypertension. In Nepal people above 65 years are 
considered as geriatrics which consists 9.1 percent of the 
total popula�on, among them the prevalence of 
hypertensive in elderly popula�on is 41.7%  of which 20% of 

2them are urban popula�ons.

Many studies suggest that proper an�hypertensive therapy 
in trea�ng hypertension decreases the chances of stroke 

3,4and other cardiovascular complica�ons in elderly pa�ents.  
Elderly hypertensive pa�ents also have mul�ple co-
morbidi�es and resistant hypertension requiring mul�ple 

4-6drug therapy.

As the age progresses the pa�ern of blood pressure 
eleva�on also changes with gradual increase in systolic BP as 
well as diastolic BP which will lead to progressive increase in 
arterial s�ffness along with anatomical altera�on and 
results in a widening of pulse pressure and ul�mately suffers 
from isolated systolic hypertension (ISH) which is defined as 
systolic blood pressure (SBP)>140mm of Hg with diastolic 
blood pressure (DBP)<90 mm of Hg. ISH has poor outcomes 
with a�ack of cerebrovascular diseases and coronary artery 

7,8disease.

Elderly pa�ents are prone to develop mul�ple pathologies 
which require mul�ple treatment modali�es including 
mul�ple drugs or other measures. In such situa�on, 
management of hypertension is difficult as there will be 
altered pharmacokine�cs and pharmacodynamics as well as 
increased risk of adverse drug reac�ons, toxici�es, drug 
interac�ons and other unintended hazardous drug related 

9, 10problems. 

Hypertensive elderly pa�ents require mul�ple drugs for 
their treatment. There are no such recommended guidelines 
to treat hypertension in elderly pa�ent in our Nepalese 
context. It is the necessity of �me to dra� the guidelines 
based on our own evidence and experience to prevent 
unwanted problems. Hence, this study was planned to study 
the pa�ern of use of drugs used in hypertension among 
geriatrics pa�ents.

METHODOLOGY

The cross-sec�onal study involving 130 pa�ents based on 
non-probability sampling was conducted in the outpa�ent 
Department of internal medicine of Ter�ary care teaching 
hospital from February 2019 to July 2019 a�er obtaining 
ethical approval from ins�tu�onal ethical commi�ee. The 
study involved the elderly pa�ents of age >65 years who 
have been diagnosed with hypertension as per JNC-7 
guidelines and prescribed with an�hypertensive drugs. The 
co-morbidi�es present in elderly pa�ent with hypertension 
were also recorded but the drugs used for such co-
morbidi�es in those pa�ents were excluded from the study. 
JNC-7 guideline for management of high BP is based on the 
staging of hypertension; different stages of hypertension are 

categorized as follows: Pre-hypertension (SBP 120-139 or 
DBP 80-89 mmHg), Stage 1 hypertension (SBP 140-159 or 
DBP 90-99 mmHg) and Stage 2 hypertension (SBP ≥160 or 

8DBP ≥100 mmHg).

Data has been recorded in customized proforma from the 
pa�ent daily record sheets and reports a�er taking wri�en 
consent from pa�ent. Medical and nursing records were 
analyzed for pa�ent's characteris�cs (e.g. age, gender, 
systolic and diastolic BP readings, number of drugs, 
monotherapy, combina�on therapy, co morbidi�es were 
included. All the collected data were retrieved from 
proforma and the sta�s�cal program for the social sciences 
(SPSS) package version 20 was used for analysis.  

RESULTS 

In this study, 130 geriatric pa�ents under treatment with 
an�hypertensive drugs were included, in which 72 (55.38%) 
were male and 58 (44.62%) were female. The age-wise 
distribu�on of pa�ents includes 47.70% with age range 65 - 
70 years, 26.18% pa�ents with age range 71 -75 years, 
18.46% of the pa�ents with age range 76 - 80 years and 
7.69% with more than 80 years of age shown in figure 1.

Table: 1 Hypertension classifica�on as per the JNC-7 
criteria

Agewise distribu�on of pa�ent 
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6270
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40
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34
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Percentage

71-75 76-80 Above 80

47.70% 26.18% 18.46% 7.69%

Figure 1: Age-wise distribu�on of pa�ent

Based on JNC -7 criteria out of total 130 pa�ent, the most 
pa�ent fall under stage 1 followed by stage 2 (Table 1).

The total numbers of an�hypertensive drugs prescribed  
were 212 either as monotherapy or as a component of a 
combina�on therapy (Table 2). Among them 56.92% were 
prescribed as monotherapy, 26.92% were prescribed as two 
drugs combina�on, 12.30% were prescribed as three drugs 
combina�on and 3.84% were prescribed as four drugs 
combina�on therapy.
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Table: 2 Classifica�on of pa�ent based on number of use of Drugs

CCB= Calcium channel Blockers, ARB's = Angiotensin Receptors Blockers,ACEI's = Angiotensin Conver�ng Enzyme 
Inhibitors, BB = Beta Blockers

Among the overall prescrip�on, calcium channel blockers 
were  37.73% in which common drugs prescribed from this 
group were (amlodipine and nifedipine), diure�cs  25% in 
which most common drugs prescribed in this group were 
(furosemide, hydrochlorothiazide, and spironolactone), 
angiotensin receptor blockers 14.15%in which most 
common prescribed drugs  were (losartan, telmisartan, and 
valsartan), angiotensin conver�ng enzyme inhibitors 

10.84% in which the most common prescribed drugs were 
(enalapril, ramipril and lisinopril), beta blockers 10.84% 
with most common prescribed drugs were (atenololol, 
metoprolol), and 1.41% were alpha blockers (doxazosin) 
and combina�on of alpha-beta blockers (carvedilol) were 
prescribed. The frequency of individual prescribed 
an�hypertensive drugs is shown in table 3.

Table: 2 Classifica�on of pa�ent based on number of use of Drugs
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Among all hypertensive geriatric pa�ents, the comorbid 
condi�ons was found with 26.18% diabetes mellitus, 
11.55% chronic kidney diseases, 10%  dyslipidemia, 10.78%  
cerebro-vascular accident (CVA) and hemiplegia, 9.24% 
hyperthyroidism, 7.7% chronic obstruc�ve pulmonary 
disease, 6.93% coronary artery disease, 5.39% others like 
metabolic disease and benign prostate hyperplasia (Figure 2). 
ARBs were prescribed more in diabetes with hypertension 
followed by angiotensin conver�ng enzyme-inhibitors (ACE-I), 
calcium channel blockers (CCBs) and thiazides. The most 
common drug prescribed in diabetes with hypertension was 
losartan (12.2%) and in CVA with hemiplegia was 
combina�on of ARBs and Thiazides.

Figure 2: Co-morbidi�es with Hypertension

DISCUSSION

In this study hypertension is found to be more prevalent in 
male pa�ent compare to female pa�ent in which 55.38% 
were male whereas 44.62% were female  the reason could 
be due to habbit of consuming alcohol, smoking, over 
weight and obesity which was more in male pa�ent which 
may have lead to increase in blood pressure Similar study 
done in Nepal also found that the prevalence of hypertensive 
above 65 years of age is increasing day by day in which the 

11male pa�ent are more prone compared to female pa�ents.  
This gender difference in case of developing hypertension 
has been well documented in previous researches 

12-14conducted in Nepal.

On the basis of age-wise distribu�on, maximum (47.70%) 
were from the age 65-70 years followed by 26.18% of 71-75 
years and 7% were from above 80 years of age. Similar study 
conducted in Nepal had also found the 72% of the pa�ents 
were from age group 65- 70 years in which male were 69% 

15and 31% were female which resembles with our study.

On the basis of drug prescrip�on 56.92% of the pa�ents 
were prescribed with monotherapy drug followed by 
26.92% with two drug combina�on and 12.30% with three 
drug combina�on and 3.8% with four drug combina�on. 
Calcium channel blockers were the most commonly 
prescribed an�hypertensive followed by diure�cs and ARB's 
as the monotherapy. It resembles with another study in 
which 48% of pa�ents were prescribed monotherapy which 
is quite less compare to our study and 47% of pa�ents were 
prescribed with dual combina�on therapy which was quite 
more compare to our study. Calcium channel blockers were 

the most commonly used first line an�hypertensive due to 
its extra added beneficial effects like slowing heart rate, 
relieve chest pain and control irregular heartbeat. It also 
prevents calcium from entering the cells of the heart and 
arteries and also lower blood pressure. Similar study had 
found 47.7% pa�ents were prescribed with Calcium channel 
blockers (CCBs) which was the most frequently prescribe 
an�hypertensive which almost resembles with our study 
whereas in another group there was contrast in which there 
was 14.6% drugs were prescribed in our study in which it 
was prescribed to 35.5% of pa�ents with angiotensin 

16receptor blockers (ARBs).

Calcium channel blockers were most frequently prescribed  
group of drugs in which amlodipine was most commonly 
prescribed followed by losartan and telmisartan which was 

17-also similar with the Da�a S et al., and Almas A et al.
19Similarly calcium channel blockers with diure�cs were 
most commonly combined in combina�on therapy followed 
by CCB +ARB's and diure�cs +ARB's. CCB + Diure�cs +ARB's 
were found to be more common combina�on in three drug 
combina�on. CCB + diure�cs+ ARB's and BB were combined 
in four drug therapy. In similar study on an�hypertensive 
drug conducted  in Ontario, Canada, between 1999 and 
2010 among hypertensive pa�ents aged 66 years or more, 
have found  angiotensin conver�ng enzyme inhibitors, 
angiotensin receptor blockers and calcium channel blockers 

20with be�er persistence   than beta blockers and diure�cs.   
In our study, beta blockers were found to be prescribed less 
which jus�fy the study which is coherent with interna�onal 
guidelines (JNC-7) which men�oned that BBs should not be 
prescribed in very elderly pa�ents unless in post myocardial 

21infarc�on or coronary heart failure.

Among the total 130 pa�ent, it was found that 212 drugs 
were prescribed, in which half of the pa�ent were 
prescribed with monotherapy whereas in another study, 
around 4-6 drugs per pa�ent were given which was more 
than our study, similarly in another study conducted in 
Malayasia had found that the average  number of drugs 
prescribed was 1.80 per pa�ents which was almost similar 

22 to our study.  The average number of drugs prescribed per 
person was less than two  which signifies that at Least two 
an�hypertensive drugs are required to achieve target blood 

23pressure.  The number of drugs required to control blood 
pressure must be more than two. In our study, doxazosin, 
alpha receptor blocker, was found to be used due to the 
comorbid condi�on-benign prostate hyperplasia.

Among the geriatric pa�ent it was found that 26.18% were 
suffered from hypertension along with diabetes mellitus, 
similarly 11.55% were suffering  from chronic kidney 
diseases, 10% of them were suffering from dyslipidemia, 
10.78% were also suffering from cerebro-vascular accident 
and hemiplegia, 9.24% were suffering from hyperthyroidism, 
7.7% were suffering from chronic obstruc�ve pulmonary 
disease, 6.93% were having coronary artery disease, 5.39% 
were suffering from other metabolic disease with benign 
prostate hyperplasia. Similar study had also found that 
52.6% of pa�ents had dyslipidemia, 29.0% had diabetes, 
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15.8% had ischemic heart disease, and 7.9% had a stroke in 
which our study almost coincide with finding of 
hypertension along with diabetes mellitus but has contrast 
results in respect to dyslipidemia which is quite less in our 
study which was probably due to different aspect of dietary 

16intake habbit.  Another similar study had also concluded 
that untreated and uncontrolled high blood pressure was 
the key factor for developing wide range of complica�ons 
like pulmonary hypertension, heart failure, ischeamic heart 
disease, renal disease, cerebrovascular disease like stroke, 

24   which has led to early disability and death. similar study 
suggest that due to mul�ple comorbidi�es with higher 
cardiovascular risk in old pa�ents aged with 66-79 years 
under treatment on an�hypertensive also indicates that  
the incidence of cardiovascular events like myocardial 
infarc�on, ischemic heart disease, stroke/TIA, conges�ve 

25heart failure was 2-fold higher.  So it is utmost required to 
carefully assess the need for an�hypertensive with 
minimum  number of combina�on of  drugs along with long 
ac�ng drugs covering for missed doses. Elderly pa�ents with 
hypertension o�en coexist with various diseases such as 
coronary heart disease, heart failure, cerebrovascular disease, 
renal insufficiency, stroke and diabetes mellitus. Blood 
pressure reduc�on is one of the most powerful 
pharmacological methods to reduce the cardiovascular 
events and mortality. There were certain evidence which 
signifies that lowering systolic blood pressure and diastolic 
blood pressure by 20 and 10 mmHG respec�vely may 
reduce the incidence of stroke by 40% - 50% and to coronary 

26heart disease to 15 to 30%.  similarly the pharmacological 
therapy of drugs for reduc�on in blood pressure for elderly 
pa�ent above 65 years should be targeted to atleast 130 
mmHG systolic and 80 mmHG diastolic blood pressure in 

27order to prevent cardiovascular complica�ons.

CONCLUSIONS

Our study shows that the most commonly prescribed drug 
was from the group calcium channel blockers followed by 
diure�cs and angiotensin receptors blockers. Amlodipine 
was the most commonly prescribed an�hypertensive drug 
and more than half of the pa�ents were prescribed with 
monotherapy. Both monotherapy as well as combina�on 
therapy are needed in majority of elderly pa�ent to control 
blood pressure.

Original Research Ar�cle

RECOMMENDATIONS

Hypertension is a common and very important modifiable 
risk factor for cardiovascular morbidity and mortality. 
Ini�a�ng an�hypertensive treatment is recommended 
when BP exceeds 140/90 mmHg (130/85 mmHg in those 
with diabetes, kidney disease, and cardiovascular disease). 
Therapeu�c lifestyle changes should be encouraged in 
elderly hypertensive pa�ents and include dietary sodium 
restric�on, increased physical ac�vity, weight loss and 
maintenance of ideal body weight, and modera�on of 
alcohol consump�on. In the elderly, pharmacological 
treatment of hypertension provides significant reduc�ons in 
cardiovascular risk. Combina�on an�hypertensive therapy 
is usually indicated in elderly hypertensive pa�ents, and 
acceptable regimens include calcium channel blockers, 
diure�cs and renin–angiotensin system blocker.

LIMITATIONS OF THE STUDY

w  Sample size of the study was small should have included 
more number of elderly hypertensive pa�ents to confirm 
more relevant outcome.

w  Single center study should have included more centers to 
find out the outcome on various aspects of the pa�ent 
with rural and urban varia�ons.

w  Should have included various adverse effects reported by 
elderly pa�ents in order to choose effec�ve drug along 
with avoidance of polypharmacy.
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