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INTRODUCTION
Hypertension (HTN) is the most common cardiovascular disease. It is 
dened conventionally as sustained increase in blood pressure 

(1)>140/90 mm of Hg . In recent years, the numbers of patients suffering 
from both diabetes mellitus (DM) and hypertension have been 
increasing. Both essential hypertension and DM affect the same major 
target organs and the common denominator of hypertensive/diabetic 
target organ-disease is the vascular tree. People with coexisting 
diabetes and hypertension are at increased risk of developing 
atherosclerosis, retinopathy,  renal  failure,  and  cerebrovascular 

(2)disease (CVD).  Most patients with both disorders have a markedly 
worsened risk for premature micro vascular and macro vascular 
complications. The presence of hypertension causes a 7.2-fold 

(3)increase and a 37-fold increase in mortality in diabetic patients. It has 
been shown that lowering BP in high risk patients with DM can reduce 
deaths from strokes and CVD events and can slow down the 

(4)progression of renal disease in patients with type 2 DM . Hence, in this 
study, we are undertaking patients of Hypertension with Diabetes.

The   renin–angiotensin   system   participates   signicantly   in   the 
pathophysiology   of   hypertension,   congestive   heart   failure,   

(5)myocardial infarction,   and   diabetic   nephropathy .   According   to   
JNC-8   guidelines, Angiotensin receptor blockers (ARBs) are now 
amongst the rst line drugs of anti-hypertensive with diabetic 
treatment. Azilsartan Medoxomil is a prodrug and is rapidly 
hydrolyzed during its gastrointestinal absorption into azilsartan (TAK-
536), the bioactive molecule that selectively and competitively blocks 

(6)angiotensin II induced activation of AT1 receptors .

Due to its Angiotensin receptor blocking (ARBs) property, it has more 
advantages as compared to other drugs used for treatment in patients of 
hypertension with diabetes.

MATERIAL AND METHODS
The study was conducted in department of Pharmacology in GRMC 

Gwalior Madhya Pradesh during academic session February 2018 to 
march 2019.  It  was  longitudinal,  prospective,  open  labelled,  
comparative  study including a total of 90 cases. The study was 
conducted for a total duration of one year, including the follow up, in 
Cardiology OPD from February 2018 to March 2019. The follow up 
was done at every 4, 8 and 12 weeks. Dropout cases were excluded and 
minimum of 83 patients were included in this manner in the study. 
Patients already diagnosed as hypertension with diabetes of either sex 
within the age group of 35-65 years with blood pressure of >140/90 
mmHg were included in the study . The upper limit of blood pressure in 
both groups was 180/110 mmHg. The participants were between 35 to 
65 years of age. Patients belonging to hypertension were selected as 
per  JNC  VIII  report. Undiagnosed cases,  patients  suffered from  
CVS,  CNS, endocrine disease, pulmonary disease, cancer, pregnancy, 
fever of unknown etiology, unable to provide informed consent and all 
HIV or HBs Ag positive patients were excluded from study.

Recording Of Blood Pressure-Systolic and diastolic blood pressure 
was measured in right arm, in sitting posture by auscultatory method 
using standard mercury sphygmomanometer. Two recordings of blood 
pressure were taken at an interval of 15 min by the same physician. 
Diagnosed cases of hypertension with diabetes were randomly 
allocated in two groups using random number table having 45 patients 
in each group. Group I received tablet azilsartan 40-80mg and Group II 
received another drug once daily for 12 weeks.

Measurement  Of  Lipid  Profile-HDL  ,LDL-C  ,Total  cholesterol  
levels  were measured at the start of therapy and then after 12 weeks.

Measurements Of Blood Sugar-Fasting blood sugar (FBG) and 
postprandial blood sugar (PPBS) level were measured at the start of 
therapy and after 12 weeks of therapy. 

Recording Of Adverse Effects-Patients were observed at every visit 
for cough, ankle oedema, nasopharyngitis, headache or any other 
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adverse effects after start of treatment.

Statistical Analysis -
All the data analysis was performed by using SPSS version 20 
software. Quantitative variables were expressed as the mean and 
standard deviation. P value of< 0.05 is considered as signicant.

RESULTS
Table 1 : Age Distribution Of Study Participants (n=48)

The age of patients ranged from 35 to 65 years with a mean age of 
essential hypertensive with diabetes patients 52.71 and. Of total 83 
patients, most common age group involved was 55-65 years that 
included 22(64.70%)male and 13 (38.23%) female patients.

Table 2. Efficacy Of Azilsartan Shown In Post-treatment BP 
Changes In Patients Of Hypertension With Diabetes.

The mean systolic blood pressure of group I signicantly decreased 
from a pre-treatment value of mean of 156.02±10.13 to post-treatment 
133.26±7.1, with p value being <0.0001. The diastolic blood pressure 
value of mean reduced from pre-treatment 94.14±4.5 to post-treatment 
82.68±3.4, with  p  value  <0.0001.  On  statistical  analysis,  the  
difference  was  highly signicant with p value being< 0.0001.

Table 3. Comparison Of Pre-treatment And Post-treatment 
Changes In Lipid Profile Of Patients Taking Azilsartan.

Values expressed as mean±SD. P value < 0.05 is considered as 
signicant.

The pre-treatment value of mean of HDL – Cholesterol of patients 
taking azilsartan was 45.96±8.70 which was increased to 47.61±9.29 

that the end of 12  week. On statistical analysis, the P value was found to 
be p < 0.001 and the difference was statistically signicant.

The value of mean of LDL - cholesterol of patients taking azilsartan 
thchanged from baseline 141.81±19.66 to 136.51±18.04 at the end of 12  

week. The value of mean of LDL – C was found to be lower at the end 
thof 12  week (p < 0.001) and the difference was statistically signicant. 

The pre-treatment value of mean of Total cholesterol (TC) of patients 
taking azilsartan was 170.51±33.06 which reduced to 160.01±32.97 at 

ththe end of 12  week and the difference was found to be statistically 
signicant (p < 0.001).

Table 4. Comparison Of Pre-treatment And Post-treatment Values 
Of Fasting Blood Sugar In Patients Taking Azilsartan.

Values expressed as mean±SD. P value < 0.05 is considered as 
signicant.

Table 5. Comparison Of Pre-treatment And Post-treatment Values 
Of Postprandial Blood Sugar In Patients Taking Azilsartan.

Values expressed as mean±SD. P value < 0.05 is considered as 
signicant.

The value of mean of Fasting blood sugar of patients taking azilsartan 
thchanged from baseline 126.63±25.65 to 99.75±11.21 at the end of 12  

week. The value of mean of Fasting blood sugar was found to be 
thstatistically signicant at the end of 12  week (p < 0.001).

The value of mean of Postprandial blood sugar of patients taking 
azilsartan changed from baseline 184.75±33.96 to 152.82±19.74 at the 

thend of 12  week. The value was found to be statistically signicant at 
ththe end of 12  week (p < 0.001).

DISCUSSION
ARBs are considered as one of the best available therapeutic option for 
the treatment of hypertension. They act by preventing the binding of 
angiotensin II on AT1 receptors. Azilsartan is a newer ARB found 
superior to other  sartans  such  as  valsartan,  olmesartan  and  

(7)candesartan  in  lowering blood pressure . It is reported that azilsartan 
has slow dissociation from AT1 receptor as compared to other 

(6)sartans . In present study azilsartan at the dose of 40-80 mg once daily 
for 12 weeks decreased blood pressure by 22.76 mm Hg . An earlier 
double blind study revealed decrease in blood pressure with azilsartan 
by 14.3 mm hg after 6 weeks of treatment and was better than valsartan 

(7)(8)10 mmHg and olmesartan 11.7 mmHg . Our study shows similar 
results in patients of hypertension with diabetes. In present study 
azilsartan showed better reduction in SBP and the effect on DBP was 
found to be more superior. Our study is in accordance with a double 
blind study where azilsartan showed signicant fall in DBP as 

(9)compared to ramipril . Superior effect of azilsartan on DBP might be 
its additional role in reduction of vascular inammation, proliferation 

(10)(11)(12)and endothelial dysfunction . Present study revealed that 
azilsatran treated patients showed better control of fasting and post 
prandial blood sugar. This might be due to increased sensitivity to 
insulin by azilsartan as reported earlier in an animal study suggesting a 

(13)possible role of azilsartan in the treatment of DM .In another animal 
study Azilsartan has shown vascular protection in diabetes induced 

(14)(15)vascular dysfunction . Thus Azilsartan found safe and better tolerated 
drug. Azilsartan commonly do not cause cough and makes it better 
alternative to ACEIs in patients of hypertension with or without DM.

CONCLUSION
The present study demonstrated that Azilsartan can be used safely and 
effectively for the management of hypertensive patients with or 
without diabetes. However, extensive studies for longer duration and 
large number of patients are needed to understand mechanism of action 
and to establish Azilsartan as a new therapeutic strategy for the 
treatment of hypertension with diabetes mellitus.

REFERENCES
1. Goodman    and    Gilman's    The    Pharmacological    Basis    of Therapeutics, 

12thedition, Section III, Modulation of Cardiovascular Function,  Treatment  of  
Myocardial  Ischemia  and  Hypertension. Chap 27 p. 765-766.

2. Chobanian A.V, Bakris G.L, Black H.R, et al: The seventh report of the Joint National 
Committee on Prevention, Detection, Evaluation, and Treatment   of   High   Blood   
Pressure:   the   JNC   7 report. JAMA 2003

3. Mark  E.  Molitch,  Ralph  A.  Defronzo,  Marion  J.  Franz,  William F.Keane,  Carl  
Erik  Mogensen.  American  Diabetes  Association. Diabetic nephropathy. Diabetes 
Care 2002;25:S85-9.

4. Curb  JD,  Pressel  SL,  Cutler  JA  et  al.  Effect  of  diuretic  based antihypertensive 
treatment on cardiovascular disease risk in older diabetic patients with isolated systolic 
hypertension. The Journal of the American Medical Association, 1996; 276(23): 
1886–1892.

5. The renin-angiotensin aldosterone system: Pathophysiological role and pharmacologic 
inhibition. J Manag Care Pharm. 2007;13 Suppl B:9–20.

6. William L Baker and William B White Azilsartan Medoxomil: A New Angiotensin II 
Receptor Antagonist for Treatment of Hypertension Ann Pharmacother2011;45:1506-
15.

7. Angeloni E.Azilsartan medoxomil in the management of hypertension:an evidence-
based review of its place in therapy. Core Evid 2016; 11:1–10.

8. Kurtz T.W, Kajiya T. Diffrential pharmacology and benet/ risk of azilsartan  compared  
to  other  sartans,  vascular  health  and  risk management 2012;8:133-143.

9. Bonner G, Bakris GL, Sica D, Weber MA, White WB, Perez A et al. Comparison of 
antihypertensive efcacy of the new angiotensin receptor blocker azilsartanmedoxomil 
with ramipril (abstract). J Hypertens2010;28:283

10. De Godoy M.A.F, Pernomian L, Oliveira AMD, Ratan S .  Biosynthetic pathways and 
the role of the Mas receptor in the effects of Angiotensin-(1-7)  in  smooth  muscles,  
international  journal  of hypertension;2012

11. Jiang F, Yang J, Zhang C.   Angiotensin converting enzyme 2 and angiotensin 1-7, novel 
therapeutic targets ,nature reviews cardiology2014;11(7):413-26.

12. Ferreira A.J , Santos RAS. Cardiovascular actions of angiotensin (1- 7), Brazilian 
journal of medical and biological research 2005;38(4):499-507.

13. Zhao M, Li Y, Wang J, Ebihara K, Rong X, Hosoda K et al. Azilsartan treatment 
improves insulin sensitivity in obese spontaneously hypertensive Koletsky rats. Diabetes 
ObesMetab2011;13:1123–1129.

14. Md Abdul HyeKhan , Jan Neckar, Jasmine Haines John D. Imig, Azilsartan Improves 
Glycemic Status and Reduces Kidney Damge In Zucker Diabetic Fatty Rats American 
Journal of Hypertension 2014;27(8):1087-1095.

15. Abdelsaid M, Coucha M, Ergul A. Cerebrovasculo protective effects of 
azilsartanmedoxomil in diabetes. Transl Res2014;164(5):424–432.

Volume - 12 | Issue - 05 | May - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Age group 
(years)

Hypertension with diabetics patient
Male
patients

Percent Female
patients

Percent

35-45 08 47.05% 09 52.94%
46 -55 18 58.06% 13 41.93%
56-65 22 64.70% 13 38.23%
Total 48 35

BP in mm 
Hg

Group I (PRE- 
Treatment (value)

Group I(Post- 
Treatment value)

P value

SBP 156.02±10.13 133.26±7.1 <0.0001
BP 94.14±4.5 82.68±3.4 <0.0001

Lipid Profile 
parameters 
(MG/DL)

Group I (Pre
–treatment 
values)

Group I (Post
–treatment 
values)

P value

HDL 45.96±8.70 47.61±9.29 P< 0.001
LDL 141.81±19.66 136.51±18.04 p < 0.001
TC 170.51±33.06 160.01±32.97 p < 0.001

Blood sugar Group I Pre 
Treatment

Group I Post 
Treatment

P value

FBS 126.63±25.65 99.75±11.21 P<0.001

Blood Sugar Group I Pre 
Treatment

Group I Post 
Treatment

P value

PPBS 184.75±33.96 152.82±19.74 p < 0.001


