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INTRODUCTION 
Hypertension is the one of the most important factor leading to 
cardiovascular diseases like coronary heart disease disease(CHD), 
congestive heart failure (CHF), ischemic and hemorrhagic stroke, 
renal failure, and peripheral arterial disease which leads to morbidity 

[1,2]and mortality in majority of the those affected.
 
 In the recent past, India launched the fourth National Family Health 
Survey (NFHS-4) in 2014-2015. The survey covered all the 29 states 
along with the 6 union territories. The data collected from this survey 
projected the mean prevalence of blood pressure to be 22.4%. 
Maximum number of people in the survey had their systolic blood 
pressure 140-159 mm of Hg and/or diastolic blood pressure 90-99 mm 

[3]of Hg which is 6.7 % in case of women and 10.4% for men. 

Essential hypertension is dened as elevated blood pressure in which 
other causes of hypertension such as renovascular disease, renal 
failure, pheochromocytoma, aldosteronism, or other causes of 
secondary hypertension or mendelian forms (monogenic) can be ruled 

[4]out.  

The primary aim of initiating antihypertensive therapy is to de-escalate 
the incidence and prevalence of cardiovascular accidents such as 
coronary disease, stroke and heart failure. This decrease in the blood 
pressure prevents damage to blood vessels and reduces morbidity and 

[5,6] mortality in people suffering from hypertension. 

Angiotensin receptor blockers (ARBs) are antagonists of angiotensin 
II receptors (AT1) receptor. According to JNC-8, it is now one of the 
rst line drug in treatment of hypertension. These drugs have very high 
afnity for the AT1 receptor. These drug acts by decreasing the total 
peripheral resistance (afterload) as well as cardiac venous return 

  [7] (preload).

Azilsartan is the latest drug of the ARB group. Its prodrug is known as 
azilsartan-medoxomil and once administered, it is hydrolysed rapidly 
to the active moiety azilsartan . The anti-hypertensive dose of 
azilsartan is 40-80 mg. The drug is started at a dose of 40 mg daily and 
then it is adjusted according to patient's response towards the drug. The 
peak plasma level is attained after 30 minutes to 1 hour of oral 

 [8,9,10,11]administration.

Telmisartan is a longer acting ARB having plasma half-life of ~24 
hours,which reaches peak plasma level within 30 minutes to 1 hour of 
oral administration. Hepatic insufciency compromises the clearance 

[8]of the drug from the body. It is also given in doses of 40-80 mg daily.

This study compares the effectiveness of the two drugs, azilsartan and 
telmisartan in context of blood pressure lowering effects. The 

effectiveness of an antihypertensive drug therapy is not the  single 
factor (apart from side-effects and tolerability) that should be 
considered while prescribing the drug, but still the most important one. 
Hence, new drugs that are more efcacious and well tolerated could be 
effective in improving BP control in the hypertensive population.

METHODS 
This was an observational, randomized, parallel, open label, 
comparative study. The study was conducted in the  department of 
cardiology of Rajiv Gandhi super speciality hospital ,Tahirpur Delhi 
after getting proper approval from the Institutional Ethics Committee. 
This study was conducted in accordance with the principles outlined in 
the Declaration of Helsinki (1964) and International Conference on 
Harmonisation (ICH) – Good Clinical Practices (GCP) guidelines (E6 
[R1] -1996).

The total study duration was of 12 months, from 1st April, 2019 to 31st 
March 2020. The duration of treatment and follow-up for every patient 
enrolled in the study was 12 weeks from the date of enrollment 
following randomization.

A  sample size of 108 ( 54 per treatment group ) was calculated as 
sufcient to have 80% power to detect a difference of 5 mm Hg in 
change from baseline DBP with a 5% level of signicance , assuming a 
standard deviation of 8.5mm Hg and a 20 % dropout rate owing to loss 
to follow-up.

Inclusion criteria
Patients aged 18 years and above of either sex, having essential 
hypertension with systolic blood pressure between 140-180 mm of Hg 
and diastolic blood pressure between 90-110 mm of Hg ( Patients >60 
years of age were recruited if the SBP was >150 mm of Hg) were 
included in the study. Newly diagnosed and untreated case or those 
who had discontinued antihypertensive medication voluntarily for 
more than 4 weeks were also included in the study.

Exclusion criteria
Following patients were excluded from the study:

1.  History of intolerance to ARBs.
2.  Severe hypertension i.e. SBP > 180 mm of Hg and DBP > 100 mm 

of Hg.
3.  Patients of secondary hypertension.
4.   If blood pressure is not controlled adequately within 8 weeks of 

therapy.
5.  Pregnant women, lactating mothers or women suffering from 

pregnancy induced hypertension.
6.  Clinically relevant or unstable cardiovascular diseases.
7.  Presence of hepato-biliary or pancreatic disorders.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Cardiology

International Journal of Scientific Research 21

Volume - 9 | Issue - 6 | June - 2020 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
Background : The aim of this study was to compare the blood pressure lowering effects of azilsartan and telmisartan with once daily dosing in the 
patients of essential hypertension.  An observational, randomized, parallel, open label, comparative study design was made to compare  Methods :
the effectiveness of the two drugs. After getting approval from the ethics committee, the study was conducted on a sample size of 108 (54 in each 
group). The study was conducted in the department of cardiology of Rajiv Gandhi super speciality hospital,Tahirpur , Delhii. Blood pressure 
recordings were done at the beginning of the study and at every scheduled visit according to the study design.The rst group was prescribed tablet 
azilsartan 40mg once daily and the other group was prescribed tablet telmisartan 40 mg once daily at the beginning of the study. Each patient was 
followed upto a period of 12 week and the total study duration was 1 year.  All the patients receiving azilsartan and telmisartan for the  Results :
treatment for essential hypertension showed signicant reduction (p<0.05) in both systolic and diastolic blood pressure at the end of the study 
period of 12 week starting from the initiation of treatment,  Azilsartan and telmisartan both reduced the blood pressure signicantly  Conclusion :
when compared from the baseline, but the reduction by the two drugs were similar when an intergroup comparison was done. 
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8.   Presence of impaired renal function.
9.   History of stroke, TIA or MI within last 4 months or diagnosed 

with congestive cardiac failure.
10.  Type 1 or poorly controlled type 2 diabetes mellitus (HbA1c: 

≥8%).
11.  Patients having history of any thyroid disorders.
12.  Using other non-antihypertensive medications known to affect 

blood pressure at any time during study.
13.  Previous history of non-compliance with prescribed medication.

The patients who met the inclusion criteria were explained about the 
study, its requirements and follow-up. At the time of patient 
enrollment, freely given informed consent was obtained from each 
participant. 

Patients were randomized in two groups. Those assigned to “group 1” 
and were treated with Azilsartan (started with 40 mg /day) and those 
assigned to “group 2” were treated with Telmisartan (starting with 40 
mg/day). The dose was titrated accordingly to achieve adequate 
control of BP after 2 weeks of initiating the therapy. Those patients 
who failed to show satisfactory blood pressure reduction were 
prescribed other/additional drugs for the same and excluded from the 
study. Patients were instructed to take the prescribed medication once 
daily between 8 a.m. to 9 a.m.

The patients were examined by the consultant physician. Conventional 
sphygmomanometer was used for the blood pressure measurement. All 
recording were taken in both arm at initial visit in both supine and 
sitting position and in left arm (sitting only) on subsequent visit using a 
well calibrated sphygmomanometer. The middle of the cuff on the arm 
was kept at the level of mid sternum. Patients were asked to keep quiet 
and calm at the time of blood pressure measurement. Lower edge of the 
cuff was placed 2-3 cm above the brachial fossa. Auscultatory method 
of blood pressure measurement was used. Systolic blood pressure 
(SBP) was the point at which rst two or more Korotkoff sound was 
heard and disappearance of Korotkoff sound was used to dene 
diastolic blood pressure (DBP). Average of three consecutive 
measurements at intervals of 1 minute was recorded. 

A comprehensive and detailed history was taken from each participant 
which comprised of chief presenting complain, history of present 
illness, any past illness, addiction history, personal and family history 
including treatment history. Menstrual and obstetrics history was also 
taken in female patients. After recording all the above information, a 
thorough physical examination was also conducted.

Baseline parameters like height, weight, blood pressure etc along with 
blood investigations were entered in the predesigned case record form 
and were updated at each visit of the respective patient. The patients 
were followed up at 2nd, 4th, 8th and 12th week from the treatment 
initiation. At 2nd, 4th, 8th and 12th week, vital signs and blood 
pressure were recorded in the case record form. 

Statistical analysis
All the patients who completed the 12 week study period were 
evaluated for effectiveness of the drugs in the study. The data was 
expressed as mean ± standard deviation (SD) and as percent (%) 
wherever applicable and entered in Microsoft Excel worksheets. To 
evaluate the antihypertensive effectiveness of the individual drug and 
comparison between them, paired t-test and independent t-test were 
applied respectively using IBM SPSS Statistics Version 20. A p-value 
of <0.05 was considered to be statistically signicant, which would 
reject the null hypothesis. Any value above this was considered to be 
non-signicant. The results were expressed in form of tables, chart, pie 
and bar graphs.

RESULTS
A total of 108 patients were enrolled in the study, 54 in each group. The 
total number of patients who completed the study was 100, 49 in group 
1 and 51 in group 2. Out of 8 dropouts, 2 required additional therapy, 2 
were withdrawn due to non-compliance to the treatment and 3 were 
lost during follow-up. Both the drugs were started at a dose of 40 
mg/day. (Figure 1)

The two groups were analyzed for their demographic prole and it was 
seen that both the groups comparable in baseline demographic 
characteristics and systolic as well as diastolic blood pressure (Table 
1). The age and sex distribution of the patients is depicted in the table 2.

Figure 1 : Consort diagram of the study

Table 1 : Baseline patient characteristics : Demographic profile

BMI = Body Mass Index ; SBP = Systolic Blood Pressure ; DBP = 
Diastolic Blood Pressure; Mean±SD (Standard Deviation)

Table 2 : Age and sex distribution in treatment arms

In group 1(azilsartan), mean systolic blood pressure at 0 week was 
150.37±6.19 mm Hg. At 2nd , 4th , 8th and 12th week the mean systolic 
blood pressure recorded were 145.35±6.37 mm Hg, 140.33±4.97 mm 
Hg, 136.29±5.51 mm Hg and 133.67±5.57 mm Hg respectively. The 
reduction of systolic blood pressure was statistically signicant 
(<0.05) at 2nd, 4th, 8th and 12th week when compared with the 
baseline systolic blood pressure. The mean systolic blood pressure was 
reduced by 11.09% at the end of the study period. (Table 3, Figure2)

In group 2(telmisartan), mean systolic blood pressure at 0 week was 
149.57±5.88 mm Hg. At 2nd , 4th , 8th and 12th week the mean systolic 
blood pressure recorded were 144.94±6.35 mm Hg, 139.73±5.00 mm 
Hg, 136.16±5.44 mm Hg and 133.80±4.95 mm Hg respectively. The 
reduction of systolic blood pressure was statistically signicant 
(<0.05) at 2nd, 4th, 8th and 12th week when compared with the 
baseline systolic blood pressure. The mean systolic blood pressure was 
reduced by 10.51% at the end of the study period. (Table 4, Figure 3)

In group 1(azilsartan), mean diastolic blood pressure at 0 week was 
92.37±3.15 mm Hg. At 2nd , 4th , 8th and 12th week the mean diastolic 
blood pressure recorded were 90.53±3.31 mm Hg, 86.82±3.03 mm Hg, 
83.84±2.67 mm Hg and 82.53±2.67 mm Hg respectively. The 
reduction of diastolic blood pressure was statistically signicant 
(<0.05) at 2nd, 4th, 8th and 12th week when compared with the 
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Parameter Azilsartan 
(n=49)

Temisartan 
(n=51)

p-value

Age (years) 54.55±7.86 54.61± 9.15 0.974

Sex  - Male
             Female

29
20

27
24

-
-

Height (m) 1.64±0.06 1.62±0.07 0.224

Weight (kg) 67.27±7.90 64.68±7.82 0.103

BMI 25.00±2.52 24.49±1.96 0.224

SBP (mm Hg) 150.37±6.19 149.57±5.88 0.510

DBP (mm Hg) 92.37±3.15 92.20±2.92 0.568

Azilsartan Telmisartan

Age 
(years)

Male Female Total Male Female Total

36-40 0 2 2 (4.08%) 1 1 2 (3.92%)

41-45 3 4 7 (14.29%) 4 3 7 (13.73%)
46-50 5 4 9 (18.37%) 2 9 11 

51-55 5 3 8 (16.33%) 8 3 11 
(21.57%)

56-60 9 2 11 (22.45%) 6 1 7 (13.73%)

61-65 7 4 11 (22.45%) 1 3 4 (7.84%)

66-70 0 1 1 (2.04%) 5 4 9 (17.65%)

Total 29 20 49 (100%) 27 24 51 (100%)



baseline diastolic blood pressure. The mean diastolic blood pressure 
was reduced by 10.59% at the end of the study period. (Table 5, 
Figure2)

In group 2(telmisartan), mean diastolic blood pressure at 0 week was 
92.20±2.92 mm Hg. At 2nd , 4th , 8th and 12th week the mean systolic 
blood pressure recorded were 90.55±3.21 mm Hg, 87.37±2.87 mm Hg, 
84.51±2.65 mm Hg and 83.06±2.72 mm Hg respectively. The 
reduction of systolic blood pressure was statistically signicant 
(<0.05) at 2nd, 4th, 8th and 12th week when compared with the 
baseline systolic blood pressure. The mean diastolic blood pressure 
was reduced by 9.86% at the end of the study period. (Table 6, Figure 3)
In both group 1 and group 2, signicant reduction in systolic and 
diastolic blood pressure is seen at the end of study. Although there is no 
signicant difference in between the two groups at 2nd, 4th, 8th and the 
end of study as far as changes in systolic and diastolic blood pressures 
is considered (p>0.05). (Table 7, Figure 4,5)

Table 3 : Effect of Azilsartan on systolic blood pressure

SBP = Systolic Blood Pressure ; Mean±SD (Standard Deviation)

Table 4 : Effect of Telmisartan on systolic blood pressure

SBP = Systolic Blood Pressure; Mean±SD (Standard Deviation)

Table 5 : Effect of Azilsartan on diastolic blood pressure

DBP = Diastolic blood pressure; Mean±SD (Standard Deviation)

Table 6 : Effect of Telmisartan on diastolic blood pressure

DBP = Diastolic Blood Pressure; Mean±SD (Standard Deviation)

Figure 2 : Bar graph describing changes in systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) in group 1 (Azilsartan)

Figure 3 : Bar graph describing changes in systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) in group 2

Table 7 : Comparison between Azilsartan and Telmisartan - Effect 
on  Blood Pressure components 

SBP = Systolic Blood Pressure (mm of Hg) ; DBP = Diastolic Blood 
Pressure (mm of Hg) ; Mean±SD (Standard Deviation)

Figure 4 : Bar chart showing changes in systolic blood pressure in 
group 1 (Azilsartan) and group 2 (Telmisartan) over the study 
period

Figure 5 : Bar chart showing changes in diastolic blood pressure in 
group 1 (Azilsartan) and group 2 (Telmisartan) over the study 
period 

DISCUSSION
The incidence of hypertension is on a rise worldwide owing to modern 
lifestyle habits and the aging popultaion, and is estimated to affect 1.5 
billion persons—one third of the world's population—by 2025. The 
new cases of people suffering from hypertension mostly belongs to 
developing countries which can be attributed to poor quality of 
hypertension treatment and control. High blood pressure leads to 
cerebrovascular accidents and ischemic heart diseases, leading to 9.4 
million deaths every year. Half of these diseases in seen in people 
having blood pressure of  ≥140/90 mm Hg and the rest half in people 
with lesser levels of elevated blood pressure.[12]

Many cogent drugs are available which can effectively lower the 
elevated blood pressure thereby reducing the mortality and morbidity 
in hypertensive patients. Knowledge of their antihypertensive 
mechanisms and sites of action allows accurate prediction of efcacy 
and toxicity. The rational use of antihypertensives, alone or in 
combination, can effectively decrease the blood pressure with 
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Parameter
(mm of Hg)

Azilsartan (n=49) p-value
th0 vs 12  week

SBP at 0 week 150.37±6.19 0.000
ndSBP at 2  week 145.35±6.37
thSBP at 4  week 140.33±4.97
thSBP at 8  week 136.29±5.51
thSBP at 12  week 133.67±5.57

Parameter
(mm of Hg)

Telmisartan (n=51) p-value
th0 vs 12  week

SBP at 0 week 149.57±5.88 0.000
ndSBP at 2  week 144.94±6.35
thSBP at 4  week 139.73±5.00
thSBP at 8  week 136.16±5.44

thSBP at 12  week 133.80±4.95

Parameter
(mm of Hg)

Azilsartan (n=49) p-value
0 vs 12th week

DBP at 0 week 92.37±3.15 0.000
ndDBP at 2  week 90.53±3.31
thDBP at 4  week 86.82±3.03
thDBP at 8  week 83.84±2.67
thDBP at 12  week 82.53±2.67

Parameter
(mm of Hg)

Telmisartan (n=51) p-value
th0 vs 12  week

DBP at 0 week 92.20±2.92 0.000
ndDBP at 2  week 90.55±3.21
thDBP at 4  week 87.37±2.87
thDBP at 8  week 84.51±2.65

thDBP at 12  week 83.06±2.72

Parameter Azilsartan 
(n=49)

Telmisartan 
(n=51)

p-value

SBP at 0 week 150.37±6.19 149.57±5.88 0.510
ndSBP at 2  week 145.35±6.37 144.94±6.35 0.751
thSBP at 4  week 140.33±4.97 139.73±5.00 0.548
thSBP at 8  week 136.29±5.51 136.16±5.44 0.907
thSBP at 12  week 133.67±5.57 133.80±4.95 0.902

DBP at 0 week 92.37±3.15 92.20±2.92 0.568
ndDBP at 2  week 90.53±3.31 90.55±3.21 0.978
thDBP at 4  week 86.82±3.03 87.37±2.87 0.348
thDBP at 8  week 83.84±2.67 84.51±2.65 0.209

thDBP at 12  week 82.53±2.67 83.06±2.72 0.330



minimum incidence of adverse events in the patients. [13]

Azilsartan is structurally similar to candesartan and was discovered by 
optimizing its tetrazole ring. Azilsartan contains a 5 member oxa-
oxadiazole ring in place of candersartan's tetrazole ring. Once 
administered orally, the prodrug azilsartan medoxomil is rapidly 
converted into its active form azilsartan which blocks angiotensin 
induced AT1 receptor activation in insurmountable fashion. [14]

In the present study which was conducted as monotherapy with 
Azilsartan and Temisartan in patients of essential hypertension, it was 
observed that both the drugs were effective in reducing both the 
systolic as well as diastolic blood pressure during the 12-weeks study 
period. When the drugs were compared for their effectiveness, it was 
seen that both azilsartan and telmisartan are equally effective in 
reducing the systolic and diastolic blood pressure.

Other studies have shown a similar result in reducing blood pressure by 
azilsartan and telmisartan, although telmisartan has showed a slightly 
more reduction in diastolic blood pressure when compared to 
azilsartan.[15]

This study like any other study has its fair share of limitations. Firstly, 
to evaluate the effectiveness of the drug as an anti-hypertensive, usage 
of ambulatory blood pressure monitoring would have resulted in a 
better and more reliable data when compared to ofce blood pressure 
reading. Secondly, a bigger sample size could have lead to a better 
signicance determination in both the treatment arms. Lastly, a 
crossover study design would have been used to decrease the inuence 
of confounding factors, but this has its own certain disadvantages.

CONCLUSION
This is a study comparing the antihypertensive effects of two drugs, 
azilsartan and telmisartan. The study shows that both the ARBs, 
namely azilsartan and telmisartan are equally efcacious in reducing 
the blood pressure to target level (SBP<140 mm of Hg and DBP<90 
mm of Hg) in patients of essential hypertension.
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