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50% of the global hypertension population live in Asia

• Region with the largest 
population of hypertension

• Marked increase from 1975 
to 2015

• Mostly due to change in 
population size and age 
structure

NCD Risk Factor Collaboration, Lancet, 2017



OHDSI in response to hypertension epidemic

OHDSI study on hypertension 
monotherapies (LEGEND-HTN)
However….
Ø For many patients, BP control goal not 

achieved by monotherapies 
Ø Uncertainty about the optimal 2nd drug 

added to monotherapies
Ø Lack of high-quality evidence from RCT
Ø Inability for guideline to recommend 

preferred drug for treatment escalation 



Study objective

As an extension of the LEGEND-HTN initiative, we aim to 
conduct a large-scale observational study within the OHDSI 
collaborative community to characterize real-world 
utilization of dual antihypertensive combination therapies 
for treatment escalation among people with hypertension. 



Cohort definition 



Twelve exposure cohorts

Cohort # 1st Drug 2nd Drug
1 ACEi/ARB CCB
2 CCB ACEi/ARB 
3 ACEi/ARB Diuretic 
4 Diuretic ACEi/ARB 
5 ACEi/ARB B-blocker 
6 B-blocker ACEi/ARB 
7 CCB Diuretic 
8 Diuretic CCB 
9 CCB B-blocker 

10 B-blocker CCB 
11 Diuretic B-blocker 
12 B-blocker Diuretic 



OHDSI APAC Data Network

Together, the committed data sources cover:
118 millions patients in 8 countries and districts

Data Source Data Type Country/District Time Period No. of Patients
IQVIA LPD Australia EHR Australia 2006-2020 3,101,500
ePBRN SWSLHD 2019 Linked Dataset (ePBRN
SWSLHD)

EHR South Western Sydney, 
Australia

2012-2019 139,346

Ajou University School of Medicine (AUSOM)  EHR Suwon, Korea 1995-2019 3,109,677

Kyung Hee University Hospital (KHMC) EHR Seoul, Korea 2008-2018 2,010,456

Khoo Teck Puat Hospital (KTPH) EHR Singapore 2010-2016 290,074

National University Hospital (NUH) EHR Singapore 2015-2018 750,270

China Jiangsu Province Hospital (CJSPH) EHR China 2005-2015 6,230,000
Taiwan Taipei Medical University Clinical Research 
Database (TMUCRD)

EHR Taiwan 2004-2020 3,659,572

IQVIA US Ambulatory EMR EHR United States 2006-2020 78,526,000

IQVIA LPD France EHR France 1994-2020 18,118,000

IQVIA LPD Italy EHR Italy 2004-2020 2,209,600



Use of 12 dual antihypertensive combinations

• Significant variations in use across country
• ACEI/ARB + CCB most commonly prescribed in Australia and Singapore
• In South Korea, CCB + ACEI/ARB, CCB + β-blocker, and ACEI/ARB + CCB were the 3 

most commonly prescribed combinations.



Cohort characterization by age

Ø Younger patients were 
more likely to be 
prescribed ACEi/ARB 
then a CCB or a diuretic 
compared with older 
patients.



Cohort characterization by gender

ØWomen were more 
likely to be prescribed 
diuretics then an 
ACEi/ARB or a CCB 
compared with men.



Diverse array of treatment trajectories across countries



Diverse array of treatment trajectories across countries



Diverse array of treatment trajectories across countries



Main findings and lessons learned

• Large variation in the transition between monotherapy and dual 
combination therapy for hypertension across countries and by 
demographic groups. 

• Future research is needed to identify what dual combinations work best 
for which patients.

• Using LEGEND principles can help mobilize collaboration with OHDSI 
data partners, but substantial effort was required to ensure data quality 
and alignment of methods across data sources. 


