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Set blood pressure goal and initiate blood pressure lowering-medication
based on age, diabetes, and chronic kidney disease (CKD).
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JNC 8 guideline, 2014

e Recommended combination
ACEi/ARB + CCB (AC)
ACEi/ARB + Thiazide-diuretics (AD)
CCB + Thiazide-diuretics (CD)

Background: Current guidelines for treatment of
hypertension
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Patients with Primary Events (%)

Background: Previous studies
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* Western patients with high risk for * Japanese patients without high risk for
cardiovascular events included cardiovascular events
e A+C> A+D for MACE e A+C=C+D for MACE
* Only limited evidence for optimal combination regimen in treating
hypertension
« There is no real-world evidence comparing combination treatment
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* Head-to-head comparison of the mortality risk
of combination anti-hypertensive regimens
among patients without high risk for
cardiovascular event

— Target regimens:
ACEi/ARB + CCB (AC)
ACEi/ARB + Thiazide-diuretics (AD)
CCB + Thiazide-diuretics (CD)




'/¢ Method: study population

* NHIS-national sample cohort (NHIS-NSC) DB

— Consecutive observation for 1M patients who were
randomly sampled from whole Korean population

between 2002-2013

— converted into OMOP Common Data Model version 5.0

Eligibility DB |

Decrease of the cohort size annually due to eligibility disqualifications

Lee et al.,
Int J
Epidemiol.
2016



// Method: inclusion algorithm

* |nclusion criteria

— Adults (>=20 years) who used dual anti-hypertensive drugs within 30 days for treating
hypertension

— 180 days or more consecutive days of the two-drug prescription

— At least 365 days of pre-observation period before initiating the drugs. (preventing left-
censoring)

 EXxclusion criteria

— Prescription with anti-hypertensive medication during previous one year

— Any diagnosis for ischemic heart disease, heart failure, stroke, and death before drug
initiation

— Use other anti-hypertensive drugs except the two before or within 180 days after drug
initiation




V Method:

outcomes

* Primary Outcome: All-cause mortality

e Secondary outcome:

— Cardiovascular death

— Newly deve

— Newly deve

— Newly deve

oped myocardial infarction (Ml)
oped heart failure (HF)
oped stroke

— MACCE (MI+HF+Stroke+Any death)




;// Method: statistics

e Large scale propensity score matching
— Caliper: 0.15
— Max Ratio: 1:1

— Univariate Cox regression with stratification

Martijn J. Schuemie, Marc A. Suchard and Patrick B. Ryan (2017). CohortMethod: New-user
cohort method with large scale propensity and outcome models. R package version 2.4.3.

e Sensitivity analysis

— Same analysis on patients with various minimum
periods (30, 365,730 days) of continuation of the drug
regimen

* Analytic code (R) is available for reproducible
research:

https://github.com/OHDSI/StudyProtocolSandbox/tree/master/HypertensionCombination




F Result: Balance scatter plot
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Result: mMethod evaluation by using negative
controls

Standard Error

0.25 0.5 1 2 4 6 8 10
Relative risk

Target vs. Comparator = Total negative outcomes = False Positive count  False positive proportion

AC vs AD 38 1 0.026
CD vs AD 38 2 0.053
CD vs AC 37 1 0.027
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Result: Age distribution before and after matching
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Result: inclusion year distribution
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' Result: baseline characteristics after matching

A+C vs A+D C+D vs A+C C+D vs A+D
A+C A+D sSD C+D A+C sSD C+D A+D SD
(n=4751) (n=4751) (n=1739) (n=1739) (n=2382) (n=2382)

Female, n (%) 2065 (43.5) 1932 (40.7)  0.06 859 (49.5)  882(50.8)  -0.03 1340 (56.4) 1354 (57.0) 0.01
DM, n (%) 1593 (33.5)  1581(33.3)  0.01 264 (152)  243(140)  0.03 591 (24.9) 532 (22.4) 0.06
CKD, n (%) 111 (2.3) 79(17)  0.05 30 (1.7) 21(12)  0.04 33 (1.4) 20 (1.0) 0.05
Dyslipidemia, n

(%) 20249 (47.3) 2252 (47.4) 000  577(33.3)  510(29.4)  0.08 706 (29.7) 655 (27.6) 0.05
CCI, mean 26 25 003 2.1 19 008 1.9 1.7 0.11

DM, diabetes mellitus; CKD, chronic kidney disease; AF, atrial fibrillation; CCl, Charlson comorbidity index



Result: Primary endpoint (All-cause
mortality)
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Time in days Time in days Time in days
Number at risk Number at risk Number at risk
Treated 4,749 4,158 3644 3074 2,175 1,870 1541 1208 975 830 651 546 Treated 1,738 1,640 1,551 1,462 1,220 1,112 999 854 723 625 504 404 302 193 Treated 2,3812,2682,164 2,062 1,797 1,671 1,548 1,374 1,212 1,049 860 689 485 300
Comparator 4,748 4,208 3,665 3,203 2,514 2,143 1,774 1,387 1,083 904 740 586 Comparator 1,738 1,654 1,565 1,448 1,180 1,077 971 846 746 640 521 441 337 235 Comparator 2,379 2,274 2,154 2,005 1,729 1,643 1,494 1,357 1,238 1,083 909 731 520 358

P =0.465 P =0.465 P=0.478



' Result: Primary endpoint (All-cause mortality)

Result: All-cause mortality between dual combination treatment group after large
scale propensity score matching (Minimum drug period : 180 days)

Number of Number of Hazard
Active drug group Comparator group active group comparator group ratio 95% CI P value
after matching after matching
A+C A+D 4751 4751 1.11 0.84-1.49 0.465
C+D A+C 1739 1739 1.03 0.71-1.33 0.465
C+D A+D 2382 2382 1.09 0.85-1.41 0.478

Abbreviations: Cl, confidential interval; A, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker;
B, B-blocker; C, calcium channel blocker; D, thiazide-diuretics; CV, cardiovascular

» There is no difference in mortality between dual
combination of anti-hypertensive medication
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Result: Secondary endpoint
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Abbreviations: MACCE, major advanced cardio-cerebrovascular event; CV, cardiovascular; Ml, myocardial infarction;, HF,
heart failure



Summary

/<

* There is no differences in reduction of
mortality between anti-hypertensive dual-
combination regimens in a population without

previous cardiovascular outcomes

* There is no difference in reduction of stroke, myocardial
infarction, heart failure, or cardiovascular death among
dual-combination regimens

« We're recruiting international data partners who will run
our analytic code on their DB and share the results

* Please, join the study







