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Abstract 

Background: Azilsartan is a new angiotensin receptor blocker with more continuous antihypertensive 

effects in diabetes mellitus type 2 patients. This study aimed to demonstrate the efficacy and safety 

of Azilsartan over other ARBs in diabetes mellitus type 2 patients with uncontrolled hypertension and 

with an evaluation of left ventricular diastolic function.  

Methods: A cohort study was done to estimate the number of patients (N=411) with hypertension 

(SBP mean 161+/-9 mm Hg) along with diabetes mellitus type 2 and LV diastolic dysfunction who 

would achieve Systolic Blood Pressure (SBP) goal when treated with Azilsartan medoxomil (40 mg) 

versus other ARBs like Losartan (50 mg), Telmisartan (40 mg), or Olmesartan medoxomil(20mg) for 

3 months.  

Results: 2D Echocardiography results showed Azilsartan had better improvement in left ventricular 

diastolic function as compared to other ARBs and no comparative data was found regarding left 

ventricular wall thickness, however, LV wall thickness was slightly reduced by 0.3+/-0.12 mm. 

Conclusion: Data suggest that more diabetic patients with hypertension treated with Azilsartan 

medoxomil than with Losartan, Telmisartan, or Olmesartan medoxomil are expected to reach the SBP 

goal. Further study at a large scale should address whether these differences in potency and efficacy. 

 

Introduction 

Angiotensin-converting enzyme inhibitors (ACEI) and angiotensin II receptor blockers (ARBs) have 

been recognized as an effective approach to managing hypertension and these are recommended as 

first-line treatment by various guidelines. ACEI/ARB agents are particularly recommended for 

patients with comorbidities such as diabetes, heart failure, or renal insufficiency. Azilsartan is a new 

angiotensin receptor blocker with more continuous antihypertensive effects in diabetes mellitus type 

2 patients. This study aimed to demonstrate the efficacy and safety of azilsartan over other ARBs in 

diabetes mellitus type 2 patients with uncontrolled hypertension and with an evaluation of left 

ventricular diastolic function. 

Azilsartan medoxomil is a prodrug that is quickly hydrolyzed to the active moiety azilsartan, a potent 

and highly selective ARB with an estimated bioavailability of 60% and an elimination half-life of 12 

hours. The other major metabolite, M-II, is formed via CYP2C9 and has a low affinity for the 

angiotensin II type 1 receptor. Based on dose-ranging studies and supporting pharmacokinetic data, 

the expected plateau of BP reduction for azilsartan medoxomil in the large majority of patients with 

hypertension is 40 or 80 mg once daily. 

 

Methods: 

A cohort study was done to estimate the number of patients (N=411) with hypertension (SBP mean 

161+/-9 mm Hg) along with diabetes mellitus type 2 and LV diastolic dysfunction who would achieve 

Systolic Blood Pressure (SBP) goal when treated with azilsartan medoxomil (40 mg) versus other 

ARBs like losartan (50 mg), telmisartan (40 mg), or olmesartan medoxomil(20mg) for 3 months. 
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Inclusion Criteria 

• Age between 18 to 70 years of age 

• Diabetes mellitus type 2 

• Hypertension 

• Homogenous group of medications 

• Heart rate less than 100 beats/min, regular 

• Normal LV Systolic function 

 

Exclusion Criteria 

• Structural heart disease 

• Thyroid disorders 

• Atrial fibrillation 

• Pulmonary disease 

• Renal disease or renal dysfunction 

• Myocardial infarction, Significant Coronary Artery Disease 

• Connective tissue disorders or systemic inflammatory diseases 

 

Data Analysis 

• Sample collection 

• Used Amron instrument for BP measurement 

• Used Standard Lab for Blood sugar and HBA1C level 

• Used Vivid S6 machine for echocardiography data 

• Used SPSS software for data analysis and statistics 

• Others 

 

 
Figure 1 ( 2D Echocardiogram assessment) 

 

2D Echocardiography performed at the time of study revealed LV wall thickness was 12.4+/-2.6 mm, 

E/A ratio 0.5+/-0.23, deceleration time (DT) 223+/- 12 msec, E/e’ 9+/-4, Isovolumic relaxation time 

(IVRT) 113+/-4.5 msec and left atrial volume (LA) 34+/- 6 ml/m2 and LV Ejection fraction (LVEF) 

was 61+/- 9 %. We assessed goal attainment assuming that adherence was alternatively perfect and 

2d Echocardiography performed for LV function. 

 

Results 

The study revealed mean±SD age 46±11 years, 61% male and 39% female, baseline SBP 169±9 mm 

Hg. 18 % of patients discontinued medications, and rest 82 % of patients (n=338) who continued their 

medications were found that 29.5% with azilsartan, 20.1% with losartan, 22.1% with telmisartan and 

28.1% with olmesartan. Target SBP achieved azilsartan vs other ARBs after 3 months (35% for 
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Azilsartan, 23.5% for losartan, 26.6% for telmisartan, and 28.4% for olmesartan medoxomil, 

assuming perfect adherence; accounting for nonadherence, 23.2%, 12.9%, 14.7% and 16.6% of 

patients would reach SBP goals, respectively. 2D Echocardiography results showed azilsartan had 

better improvement in left ventricular diastolic function compared to other ARBs and no comparative 

data was found regarding left ventricular wall thickness, however, LV wall thickness was slightly 

reduced by 0.3+/-0.12 mm. 

 

Variables Azilsartan 

Baseline 

 
Azilsartan 

After 

treatment 

 
P value 

Vitals 
     

Systolic blood pressure, 

mmHg 

160 ±15 140 ±15 <0.02* 

Diastolic blood pressure, 

mmHg 

94 ±9 83 ±9 <0.02* 

Heart rate, bpm 77 ±18 9 ±6 0.05* 

Echocardiography 
     

IVS, mm 11.8 ±.9 9.9 ±.7 0.82 

PW, mm 10.5 ±.6 9.6 ±.4 0.83 

LVDd, mm 51 ±10 49 ±9 0.21 

LVDs, mm 35 ±10 32 ±9 0.23 

LVEF, % 61 ±15 62 ±14 0.62 

LAd, mm 39 ±6 39 ±6 0.80 

LAVi, mL/m2 39 ±18 28 ±14 0.19 

IVRT msc 89 ±23 75 ±35 0.43 

TMF E, cm/s 71 ±23 75 ±35 0.59 

TMF A, cm/s 86 ±22 84 ±22 0.56 

TMF E/A 0.77 ±0.3 0.82 ±0.3 0.84 

TMF DcT, ms 238 ±53 219 ±47 0.65 

LV septal E/e′ 15.2 ±6.2 13.4 ±4.7 0.04* 

LV lateral E/e′ 12.9 ±4.1 10.3 ±2.6 0.03* 

Average LV E/e′ 14.0 ±4.2 12.8 ±3.7 0.04* 

Table 1 ( 2D Echocardiogram assessment) 
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Figure 2 ( SBP Reduction) 

 
Figure 3 ( SBP Reduction) 

 

 

Variables Azilsartan Olmesartan Telmisartan Losartan 

LVW Thickness 

mm 

0.9+/-0.2 0.3+/-0.1 0.3+/-0.1 0.1+/-0.1 

DT msec 19+/-6 11+/-4 10+/-3 6+/-4 

E/e’ 1.8+/-0.5 1.0+/-0.2 0.9+/-0.2 0.4+/-0.3 

LAV ml/m2 11+/-4 6+/-2 5+/-2 3+/-2 

Table 2 ( 2D Echocardiogram assessment) 

 

Discussion 

We hypothesized that azilsartan improves cardiac diastolic function in patients with hypertension. We 

proved this hypothesis, but the mechanisms underlying this effect need to be considered. First, a 

decrease in blood pressure may improve cardiac diastolic function. However, this was not the 

circumstance because losartan, which did not improve cardiac diastolic function, decreased the blood 

pressure to levels comparable to those in the azilsartan group. Second, a decrease in the heart rate may 

improve cardiac diastolic function. Azilsartan but not losartan indeed significantly decreased the heart 

rate. 

 

This possible mechanism cannot be denied because decreases in the heart rate may affect LV diastolic 

properties by increasing the LV relaxation rate. Third, pharmacological travels specific to azilsartan 

may affect the myocardium such as reversing remodeling; changes in the LV end-diastolic 

volume and end-systolic volume alter the LV relaxation rate. Fourth, the only difference between 

azilsartan and losartan is the strength of their affinity to angiotensin II receptors and their affinity to 

the arterial vasculature. Affinity:  Azilasartan > Olmesartan > Telmisartan > Losartan: Compared to 

losartan, azilsartan has a higher affinity for angiotensin II receptors and a higher affinity for 

vasculature because of the difference of one residue in the molecular structure. The effects on the 

arterial vasculature may affect the LV relaxation rate; this effect increases the capacitance of the aorta 

and delays the onset of ejection, & thus increasing the LV relaxation rate. In the present study, we did 

not measure aortic capacitance, but differences in the aortic diastolic pressure may reflect changes in 

the aortic capacitance. 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/drug-action
https://www.sciencedirect.com/topics/medicine-and-dentistry/myocardium
https://www.sciencedirect.com/topics/medicine-and-dentistry/end-diastolic-volume
https://www.sciencedirect.com/topics/medicine-and-dentistry/end-diastolic-volume
https://www.sciencedirect.com/topics/medicine-and-dentistry/end-systolic-volume
https://www.sciencedirect.com/topics/medicine-and-dentistry/angiotensin-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/angiotensin-receptor
https://www.sciencedirect.com/topics/medicine-and-dentistry/vascularity
https://www.sciencedirect.com/topics/medicine-and-dentistry/diastolic-blood-pressure
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The present study has several limitations. First, it was an open-label trial with a small sample size. 

However, to decrease this limitation, we used the objective end-point of the LV E/e′ ratio. 

Second, the severity of HF pathophysiology may differ between retrospective and prospective 

studies. Therefore, we enrolled all HF patients with hypertension who received azilsartan in our 

department, which resulted in the absence of selection bias. Third, because azilsartan can also be used 

to treat hypertension, an improvement in LV E/e′ may be attributable to a decrease in high blood 

pressure. However, this does not seem to be the circumstance because lowering the blood pressure 

using losartan did not improve cardiac diastolic function. This suggests that the decrease in the LV 

E/e′ ratio is attributable to azilsartan-specific pharmacological actions, & not the secondary effects 

of decreased blood pressure. 

 

Conclusion 

Data suggest that more diabetic patients with hypertension treated with azilsartan medoxomil than 

with losartan, telmisartan, or olmesartan medoxomil are expected to reach the SBP goal. Further study 

at a large scale should address whether these differences in potency and efficacy. 

 

References: 

1. White, William B.Weber, Michael A.Sica, Domenic Bakris, George L.Perez, Alfonso Cao, 

Charlie Kupfer, Stuart Effects of the Angiotensin Receptor Blocker Azilsartan Medoxomil 

Versus Olmesartan and Valsartan on Ambulatory and Clinic Blood Pressure in Patients With 

Stages 1 and 2 Hypertension 2011 J Hypertension 413-420 573 doi:10.1161/HYPERTENSION 

AHA.110.163402 https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSION 

AHA.110.163402 

2. Azilsartan Medoxomil (TAK 491) Investigator's Brochure. 3rd ed. Deerfield, IL: Takeda Global 

Research & Development Center, Inc; 2007. 

3. Turnbull F and for the Blood Pressure Lowering Treatment Trialists' Collaboration. Effects of 

different blood-pressure-lowering regimens on major cardiovascular events: results of 

prospectively designed overviews of randomized trials. Lancet. 2003;362:1527–1535. 

4. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, Jones DW, Materson 

BJ, Oparil S, Wright JT, Roccella EJ for the Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure. National Heart, Lung, and Blood Institute; 

National High Blood Pressure Education Program Coordinating Committee. Seventh report of 

the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High 

BP. Hypertension. 2003;42:1206–1252. 

5. European Society of Hypertension-European Society of Cardiology Guidelines Committee. 2003 

European Society of Hypertension-European Society of Cardiology guidelines for the 

management of arterial hypertension. J Hypertens. 2003;21:1011–1054. 

6. Ruddy MC, Kostis JB. Angiotensin II receptor antagonists. In:, Oparil S, Weber MA 

eds. Hypertension. Philadelphia, PA: WB Saunders Co; 2000:621–637. 

7. McGill JB, Reilly PA. Telmisartan plus hydrochlorothiazide versus telmisartan or 

hydrochlorothiazide monotherapy in patients with mild to moderate hypertension: a multicenter, 

randomized, double-blind, placebo-controlled parallel-group trial. Clin Ther. 2001;23:833–850. 

8. Dahlof B, Devereux RB, Kjeldsen SE, Julius S, Beevers G, de Faire U, Fyhrquist F, Ibsen H, 

Kristiansson K, Lederballe-Pedersen O, Lindholm LH, Nieminen MS, Omvik P, Oparil S, Wedel 

H. Cardiovascular morbidity and mortality in the Losartan Intervention for Endpoint Reduction 

in Hypertension Study (LIFE): a randomized trial against atenelol. Lancet. 2002;359:995–1003. 

9. Weber MA, Julius S, Kjeldsen SE, Brunner HR, Ekman S, Hansson L, Hua T, Laragh JH, 

McInnes GT, Mitchell L, Plat F, Schork MA, Smith B, Zanchetti A. Blood pressure dependent 

and independent effects of antihypertensive treatment on clinical events in the VALUE 

trial. Lancet. 2004;363:2049–2051. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/open-label-trial
https://www.sciencedirect.com/topics/medicine-and-dentistry/pathophysiology
https://www.sciencedirect.com/topics/medicine-and-dentistry/prospective-study
https://www.sciencedirect.com/topics/medicine-and-dentistry/prospective-study
https://www.sciencedirect.com/topics/medicine-and-dentistry/depressed-blood-pressure


Journal of Cardiovascular Disease Research  
ISSN: 0975-3583, 0976-2833 VOL12, ISSUE 10, 2021  

 

359 

10. Cohn JN, Tognoni G for the Valsartan Heart Failure Trial Investigators. A randomized trial of 

the angiotensin-receptor blocker valsartan in chronic heart failure. N Engl J Med. 

2001;345:1667–1675. 

11. Brenner BM, Cooper ME, deZeeuw D, Keane WF, Mitch WE, Parving HH, Remuzzi G, Snapinn 

SM, Zhang Z, Shahinfar S. Effects of losartan on renal and cardiovascular outcomes in patients 

with type 2 diabetes and nephropathy. N Engl J Med. 2001;345:861–869. 

12. Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis JB, Ritz E, Atkins RC, Rohde R, 

Raz I. Renoprotective effect of the angiotensin-receptor antagonist irbesartan in patients with 

nephropathy due to type 2 diabetes. N Engl J Med. 2001;345:851–860. 

13. Azilsartan Medoxomil (TAK 491) Investigator's Brochure. 3rd ed. Deerfield, IL: Takeda Global 

Research & Development Center, Inc; 2007. 

14. Smith HGD. Dose-response characteristics of olmesartan medoxomil and other angiotensin 

receptor antagonists. Am J Cardiovasc Drugs. 2007;7:347–356. 

15. Ram CVS. Antihypertensive of olmesartan medoxomil or valsartan in combination with 

amlodipine: a review of factorial design studies. Curr Med Res Opin. 2009;25:177–185. 

16. Dolan E, Stanton A, Thijs L, Hinedi K, Atkins N, McClory S, Den Hond E, McCormack P, 

Staessen JA, O'Brien E. Superiority of ambulatory over clinic blood pressure measurement in 

predicting mortality: the Dublin Outcome Study. Hypertension. 2005;46:156–161. 

17. Staessen JA, Thijs L, Fagard R, O'Brien ET, Clement D, de Leeuw PW, Mancia G, Nachev C, 

Palatini P, Parati G, Tuomilehto J, Webster J for the Systolic Hypertension in Europe Trial 

Investigators. Predicting cardiovascular risk using conventional vs ambulatory blood pressure in 

older patients with systolic hypertension. JAMA. 1999;282:539–546. 

18. White WB. Advances in ambulatory blood pressure monitoring for the evaluation of 

antihypertensive therapy. In:, White WB ed. Blood Pressure Monitoring in Cardiovascular 

Medicine and Therapeutics. 2nd ed. Totowa, NJ: Springer-Verlag-Humana Press; 2007:437–462. 

19. Campbell P, Ghuman N, Wakefield D, Wolfson L, White WB. Long-term reproducibility of 

ambulatory blood pressure is superior to office blood pressure in the very elderly. J Hum 

Hypertens. 2010;24:749–754. 

20. White WB. Relating cardiovascular risk to out-of-office blood pressure and the importance of 

controlling blood pressure 24 hours a day. Am J Med. 2008;121(suppl 8):S2–S7. 

21. Neutel JM, Smith DH, Ram CV, Kaplan NM, Papademetriou V, Fagan TC, Lefkowitz MP, 

Kazempour MK, Weber MA. Application of ambulatory blood pressure monitoring in 

differentiating between antihypertensive agents. Am J Med. 1993;94:181–187. 

22. Smith DH, Cramer MJ, Neutel JM, Hettiarachchi R, Koval S. Comparison of telmisartan versus 

losartan: metanalysis of titration-to-response studies. Blood Press Monit. 2003;8:111–117. 

23. Mansoor GA, White WB. Long-term reproducibility of ambulatory blood pressure. J Hypertens. 

1994;12:703–708. 

24. Mancia G, Omboni S, Parati G, Sega R, Trazzi S. Ambulatory blood pressure monitoring in the 

design of studies on antihypertensive drug efficacy. Am J Hypertens. 1993;6:233S–235S. 

25. White WB, Cleveland JM, Rolleri RL. Utility of semi-automatic clinic and 24-hour ambulatory 

blood pressure measurements to evaluate combination therapy: the Ramipril-

Hydrochlorothiazide Hypertension Trial. J Hum Hypertens. 2008;22:559–568. 

26. Egan BM, Zhao Y, Axon RN. US trends in prevalence, awareness, treatment and control of 

hypertension, 1988–2008. JAMA. 2010;303:2043–2050. 

27. Ju. V. Zhernakova, I. E. Chazova, Antihypertensive efficacy and safety of azilsartan medoxomil 

in patients with diabetes mellitus in real clinical practice. According to the CONSTANT 

study, Systemic Hypertension, 20, 4, (19-29), (2024).https://doi.org/10.38109/2075-082X-

2023-4-19-29 

 

https://doi.org/10.38109/2075-082X-2023-4-19-29
https://doi.org/10.38109/2075-082X-2023-4-19-29

