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Lim et al. Lancet 2012;380:2224-2260. 



Effect of Early Blood Pressure Control on 
Cardiovascular Risk* 

*Pooled analysis of patients enrolled in the VALUE trial; blood pressure control defined as SBP <140 mmHg 
†Statistically significant difference (P<0.05) vs SBP not controlled at 6 months 

BP=blood pressure; CI=confidence interval; CV=cardiovascular; HR=hazard ratio; SBP=systolic blood pressure; 

VALUE=Valsartan Antihypertensive Long-term Use Evaluation 
 

Weber MA, et al. Lancet. 2004;363:2049-2051. 

Fatal and Nonfatal Cardiac Events 

Fatal and Nonfatal Stroke 

All-Cause Death 

Myocardial Infarction 

Heart Failure Hospitalizations 

SBP controlled 
at 6 months 

(n=10,755) 

SBP not controlled 
at 6 months 
(n=4,490) 

0.75 (0.67–0.83)†   

0.55 (0.46–0.64)† 

0.79 (0.71–0.88)†  

0.86 (0.73–1.01) 

0.64 (0.55–0.74)† 

0.6 0.8 1.0 1.2 

HR (95% CI) of CV Events in 

Patients Being Followed up to 6 Years 

5          



Primary Outcome 

Intensive 

The primary composite outcome was myocardial infarction, other acute coronary syndromes, stroke, heart failure, or death from cardiovascular causes. 

The intervention was stopped early after a median follow-up of 3.26 years owing to a signifi-cantly lower rate of the primary composite outcome in the 

intensive-treatment group than in the standard-treatment group (1.65% per year vs. 2.19% per year; hazard ratio with intensive treatment, 0.75; 95% 

confidence interval [CI], 0.64 to 0.89; P<0.001). SPRINT Research Group, NEJM 2015;373(22):2103-2116  



The treatment of hypertension has 
been one of medicine’s major 
successes of the past half-century. The 
remarkable advances in therapy have 
provided the newfound capability for 
lowering blood pressure in almost 
every person with hypertension.  

Nevertheless, hypertension continues 
to be a major public health problem 
whose prevalence is increasing 
worldwide.  

Moreover, the number of people with 
uncontrolled blood pressure is also 
increasing, despite the therapeutic 
advances. 

Hypertension Paradox  
More Uncontrolled Disease despite Improved Therapy  
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NEJM 2009:361:878-887 



혈압분류기준에 따른  
국내 고혈압 유병률의 변화 

1. 2015 건강행태 및 만성질환 통계. 2. http://www.dailypharm.com/Users/News/NewsView.html?ID=233465. 8          

32.7% 

23.1% 

남성 여성 

한국 성인 대략 3-4명 중 1명이 고혈압 

(1,180만명 추정, 전체 인구의 32%) 

국내 가이드라인 기준 유병률 

변경후 

한국 성인 2명 중 1명이 고혈압 

(1,652만 7천명, 전체 인구의 50.5%) 

59.4% 

42.4% 

남성 여성 

2017 ACC/AHA 가이드라인 기준 유병률 
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http://www.dailypharm.com/Users/News/NewsView.html?ID=233465


Population Effect of Blood Pressure Reduction on Mortality 

 

CHD=coronary heart disease; IHD=ischemic heart disease; SBP=systolic blood pressure 
 

1. Stalmer R. Hypertension. 1991;17(Suppl1):I16-I20. 

2. Lewington S, et al. Lancet. 2002;360:1903-1913. 

Analysis of 5 major observational studies demonstrated that small differences in 

SBP resulted in significant risk difference in developing  complications:1 

 

 

A meta-analysis of 61 prospective randomized studies involving 12.7 million 

person-years demonstrated that modest SBP reduction was associated with 

significant risk reduction in developing complications:2 

 

 Stroke mortality by 10% 

IHD mortality by 7% 

SBP by 2 mmHg 

Stroke mortality by 14% 

CHD mortality by 9% 

All-cause mortality by 7% 

SBP by 5 mmHg 
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SPRINT Research Question 
Intensive versus standard blood-pressure control  
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NEJM 2015; 373(22): 2103-2116 

Examine effect of more intensive high blood pressure treatment                         

than is currently recommended 

   Randomized Controlled Trial 

Target Systolic BP 

Intensive Treatment   

Goal SBP < 120 mm Hg 

Standard Treatment 

Goal SBP < 140 mm Hg  



SPRINT Study 
The Lower BP, The Better Outcomes 
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NEJM 2015; 373(22): 2103-2116 
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NEJM 2015; 373(22): 2103-2116 

Azilsartan and azilsartan 
combined with chlorthalidone 

were donated by Takeda 
Pharmaceuticals International 

and Arbor Pharmaceuticals; 
neither company had any 

other role in the study. 
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Azilsartan 

Medoxomil



Advances in the Treatment of Hypertension 
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NEJM 2009:361:878-887 

Decade Therapy 

1940s Potassium thiocyanate 

Kempner diet 

Lumbodorsal sympathectomy 

1950s Rauwolfia serpentina 

Ganglionic blockers 

Veratrum alkaloids 

Hydralazine 

Guanethidine 

Thiazide diuretics 

1960s α2-Adrenergic–receptor agonists 

Spironolactone 

β-Adrenergic–receptor antagonists 

1970s α1-Adrenergic–receptor antagonists 

Angiotensin-converting–enzyme inhibitors 

1980s Calcium antagonists 

1990s Angiotensin-receptor blockers 

Endothelin-receptor antagonists* 

2000s Renin inhibitors 

* This class of drugs has not been approved for clinical use in patients with hypertension 



Development History of Azilsartan  
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Kurts TW et al. Vasc Health Risk Manag 2012;8:133-143 

Less acidic 
More lipophilic 
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이달비, 옥시다졸 링  
NDMA (테트라졸 링) 생성과 무관 

Fimasartan 

Losartan 





Drug Concentrations at Vessels 24 Hours  
after Administration in SHR 
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Takai S et al. J Pharmacol Sci  2013;123:371 – 379  

Candesartan (3mg/Kg) Azilsartan (3mg/Kg) Candesartan(3mg/kg)  Azilsartan(3mg/kg)  

24 h after administration 24 h after administration 



Pharmacokinetics of Azilsartan Medoxomil 
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*Azilsartan medoxomil is available in all regions except for Japan, while Azilsartan is available in Japan 

ARB=angiotensin receptor blocker; h=hour; min=minute; NR=not reported 
 

Farsang C. Vasc Health Risk Manag. 2011;7:605-622. 

Van Liefde I, et al. Mol Cell Endocrinol. 2009;302:237-243. 

Kurtz TW, et al. Vasc Health Risk Manag. 2012;8:133-143. Biol Pharm Bull 2017;40(7):992-1001. 

Active 

Metabolite 

Bio-

availability 

Volume of 

Distribution 

Dissociation 

Half-Life 

Terminal  

Half-Life 

Hepatic:Renal 

Elimination 

Azilsartan 

medoxomil* 
Azilsartan* 60% 16 L NR 11 h 55:42 

Candesartan 

cilexetil 
Candesartan 42% 0.13 L/kg 120 min 9–13 h 67:33 

Eprosartan No 13% 308 L NR 5–7 h 90:10 

Irbesartan No 60%–80% 53–93 L  7 min 12–20 h 80:20 

Losartan EXP3174 33% 12 L 30 min 4–6 h 60:35 

Olmesartan 

medoxomil 
Olmesartan 26% 15–20 L 75 min 12–15 h 

35%–49% 

renal 

Telmisartan No 43% 500 L 25 min 24 h >98% hepatic 

Valsartan No 23% 17 L 17 min 7 h 83:13 

Fimasartan No 18% 42 L 63.7 min 5 h 
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AT1=angiotensin II type 1 receptor AZL=Azilsartan 
 

Ojima M, et al. J Pharmacol Exp Ther. 2011;336:801-808. 

Compound 
IC50 Ratio :Washout 

(+) /Washout (-) Washout (-) Washout (+) 

nM 

Azilsartan 2.6 (1.7-4.1) 7.4 (3.9-14.2) 3 

Olmesartan 6.7 (3.8-10.8) 242.5 (91.0-1056.8) 36 

Telmisartan 5.1 (3.0-8.1) 191.6 (124.1-303.2) 37 

Valsartan 44.9 (30.5-64.7) > 10,000 > 223 

Irbesartan 15.8 (8.5-29.7) > 10,000 > 635 

Inhibitory effects on the specific binding of 125I-Sar1-Ile8-AII to human AT1 receptors 

Human AT1 Receptors 에 대한 potency 비교 

20배 



Potency of ARBs on Inhibition of AT1 Receptor 
Azilsartan, tight binding 
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ARB=angiotensin receptor blocker; AT1=angiotensin II type 1 receptor 
 

Ojima M, et al. J Pharmacol Exp Ther. 2011;336:801-808. 

Compounds Washed-Out Compounds Present 

Inhibition of Binding to AT1 Receptor by ARBs 
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ARB Concentration, Log molar ARB Concentration, Log molar 

Olmesartan 
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Valsartan 

Telmisartan 
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Rate of Dissociation of ARBs from AT1 Receptor  
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Statistically significant difference * P<0.05, **P<0.01 vs presence of the compound, Azilsartan Medoxomil is a prodrug of Azilsartan 

ARB=angiotensin receptor blocker; AT1=angiotensin II type 1 receptor 
 

Ojima M, et al. J Pharmacol Exp Ther. 2011;336:801-808. 



①약물 구조 변형으로 AT1 Receptor 결합력이 다른 

ARB보다 강하다 

 

② AT1 Receptor에 결합하고 나서 잘 분리되지 않는다 

Edarbi ®  의 특징 
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Azilsartan 

Medoxomil 





Azilsartan Medoxomil vs. Valsartan and Olmesartan 
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ABPM=ambulatory blood pressure monitoring; AZL-M=azilsartan medoxomil; HTN=hypertension; OLM-M=olmesartan medoxomil;  

SBP=systolic blood pressure; VAL=valsartan 
 

White WB, et al. Hypertension. 2011;57:413-420. 

AZL-M 20 mg  40 mg 

n=280 

AZL-M 40 mg  80 mg 

n=285 

Placebo 

n=154 

VAL 160 mg  320 mg 

n=282 

OLM-M 20 mg  40 mg 

n=290 

Screening 
Adults with primary HTN 

 Clinic SBP  
150–180 mmHg 

 24-hour mean SBP 
130–170 mmHg 
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Day –28 to –21 Baseline Week 2 

(up titrate) 

Week 4 Week 6 

Primary Endpoint 
Change from baseline 
to Week 6 in 24-hour 
mean SBP by ABPM 

Phase 3, multicenter, parallel-group, double-blind, randomized, placebo- and  

active-controlled 6-week trial 

N=1,291 
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6주 후 활동 수축기 혈압 감소 비교 
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*Statistically significant difference (P<0.05) vs placebo; †Statistically significant difference (P<0.05) vs VAL;  
‡Statistically significant difference (P<0.05) vs OLM-M 

ABPM=ambulatory blood pressure monitoring; AZL-M=azilsartan medoxomil; OLM-M=olmesartan medoxomil; SBP=systolic blood pressure; 
VAL=valsartan 
 

White WB, et al. Hypertension. 2011;57:413-420.. 

Primary Endpoint: Change From Baseline to Week 6 

in 24-Hour Mean SBP by ABPM (N=1,291) 

Mean Baseline 

SBP, mmHg 144.3 144.4 144.6 146.3 144.4 

0 

–10 

–15 

–20 

–5 

Placebo AZL-M 40 mg AZL-M 80 mg VAL 320 mg OLM-M 40 mg 
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6주 후 진료실 수축기 혈압 감소 비교 

30          

 

 

*Statistically significant difference (P<0.05) vs placebo; †Statistically significant difference (P<0.05) vs VAL;  
‡Statistically significant difference (P<0.05) vs OLM-M 

AZL-M=azilsartan medoxomil; OLM-M=olmesartan medoxomil; SBP=systolic blood pressure; VAL=valsartan 
 

White WB, et al. Hypertension. 2011;57:413-420. 

Key Secondary Endpoint: Change From Baseline to  

Week 6 in Clinic SBP (N=1,291) 

Mean Baseline 

SBP, mmHg 156.3 157.1 158.0 157.3 157.9 

Placebo AZL-M 40 mg AZL-M 80 mg VAL 320 mg OLM-M 40 mg 

0 

–10 

–15 

–20 

–5 



Safety Profile  

AE = Adverse Event *Data show aspartate 

aminotransferase, alanine aminotransferase, and gamma glutamyl transpeptidase 3 times upper limit of normal 
 

White WB, et al. Hypertension. 2011;57:413-420 

Placebo 

(N=155) 

AZL-M 40 mg 

(N=280) 

AZL-M 80 mg 

(N=284) 

VAL 320 mg 

(N=277) 

OLM-M 80 mg 

(N=290) 

Total AE, N (%) 74 (47.7) 134 (47.9) 145 (51.1) 131 (47.3) 151 (52.1) 

AE leading to 

discontinuation, N (%) 
3 (1.9) 7 (2.5) 8 (2.8) 7 (2.5) 6 (2.1) 

Serious AE, N (%) 2 (1.3) 2 (0.7) 3 (1.1) 3 (1.1) 4 (1.4) 

Treatment emergent events in >3% of any treatment groups, N (%) 

  Headache 14 (9.0) 18 (6.4) 12 (4.2) 21 (7.6) 23 (7.9) 

  Dizziness  4 (2.6) 10 (3.6) 10 (3.5) 5 (1.8) 9 (3.1) 

  Urinary tract infection 5 (3.2) 9 (3.2) 6 (2.1) 3 (1.1) 6 (2.1) 

  Fatigue 1 (0.6) 3 (1.1) 7 (2.5) 4 (1.4) 13 (4.5) 

  Edema, peripheral 1 (0.6) 5 (1.8) 4 (1.4) 9 (3.2) 8 (2.8) 

  Diarrhea  2 (1.3) 3 (1.1) 12 (4.2) 4 (1.4) 5 (1.7) 

Laboratory abnormalities of interest  

  Creatinine > 1.5 baseline 0 (0) 2 (0.7) 3 (1.1) 1 (0.4) 2 (0.7) 

  Increased liver enzymes  5 (3.3) 8 (2.9) 15 (5.5) 17 (6.1) 14 (4.9) 

  Potassium> 6.0  mmol/L 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 



Phase 3, multicenter, double-blind, randomized placebo-controlled trial 

N=567 

Azilsartan Medoxomil + Amlodipine 
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ABPM=ambulatory blood pressure monitoring; AML=amlodipine; AZL-M=azilsartan medoxomil; SBP=systolic blood pressure 
 

Weber MA, et al. Blood Press Monit. 2014;19(2):90-97. 

Day –28 to –21 Day 1 

ABPM 

Week 2 Week 4 Week 6 

ABPM 

Week 7 

Follow-up 

Screening 
Adult patients with 
moderate to severe 
primary hypertension 

 Clinic SBP 
160–190 mmHg 

 SBP by ABPM 
140–180 mmHg 

 Willingness to 
discontinue current 
antihypertensive therapy S
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Primary Endpoint 
Change from baseline 
to Week 6 in 24-hour 
mean SBP by ABPM 

Placebo + AML 5 mg 

n=189 

AZL-M 40 mg + AML 5 mg  
n=190 

AZL-M 80 mg + AML 5 mg  
n=188 



6주 후 활동 수축기 혈압 감소 비교 
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*Statistically significant difference (P<0.05) vs placebo + AML 

ABPM=ambulatory blood pressure monitoring; AZL-M=azilsartan medoxomil; CLD=chlorthalidone; SBP=systolic blood pressure  
 

Weber MA, et al. Blood Press Monit. 2014;19(2):90-97. 

Primary Endpoint: Change From Baseline to Week 6 

in 24-Hour Mean SBP by ABPM (N=567) 

Mean Baseline 

SBP, mmHg 
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Blood pressure-lowering effect and stabilization time 
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J Hypertens 2016;34(6):1218-23 



Rapid BP reduction vs. Valsartan 
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AZL-M=azilsartan medoxomil; SBP=systolic blood pressure; VAL=valsartan; BP=blood pressure 
 

Sica D, et al. J Clin Hypertens (Greenwich). 2011;13:467-472. 

Change From Baseline  

clinic systolic blood pressure by study visit (N=984) 



Morning BP surge correlates with CV risk 
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J Am Soc Hypertens 2008;2(4suppl):S16-22 



24시간 혈압조절 비교 
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AZL-M=azilsartan medoxomil; OLM-M=olmesartan medoxomil; SBP=systolic blood pressure; VAL=valsartan 
 

White WB, et al. Hypertension. 2011;57:413-420. 

Azilsartan Medoxomil vs. Valsartan and Olmesartan 



Morning blood pressure surge  
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Blood Press Monit 2014;19(3):164-169. 



Preclinical Data 
    - Azilsartan ameliorates diabetic cardiomyopathy  
       in db/db mice  
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Azilsartan improves cardiac function in db/db mice 
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*P < 0.05, **P < 0.01, ***P < 0.001 vs vehicle-treated db/+; #P < 0.05, ##P < 0.01, ###P < 0.001 vs vehicle-treated db/db. 
Sukumaran V, et al.  Biochemical Pharmacology Available online 5 August 2017 In Press 



Azilsartan reduces inflammatory cytokines and 
protects against oxidative stress 

41          Satoh M et al.J Hypertens 2016;34(6):1218-23 

Sukumaran V, et al.  Biochemical Pharmacology Available online 5 August 2017 In Press 

*P < 0.05 vs vehicle-treated db/+; #P < 0.05 vs vehicle-treated db/db. 



 빠르고 강력한 혈압 강하효과 

 안정적이고 지속적인 혈압 강하효과 

 장기 보호 효과와 같은 추가 효과 

 환자의 생명 연장효과 



Thank You for Your Attention 

스무날비, 삼복비, 추석비, 겨울비  

복비, 약비, 떡비 

이슬비, 가랑비, 소슬비, 보슬비, 소나기 

 


