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Antihypertensive drug combinations

Jeong Bae Park, MD

Department of Medicine/Cardiology, Cheil General Hospital, Kwandong University College of Medicine, Seoul, Korea

Hypertension has a diverse pathophysiology. Theoretically, one drug is not sufficient to control high blood pressure
(BP) in most hypertension. Therefore, the combination of two or more drugs with different mechanisms is needed
to meet the target BP. In setting the target BP, a low-dose combination of two drugs with different mechanisms has
greater efficacy and safety than a higher dose of one drug. Recent clinical trials and hypertension guidelines from
different parts of the world report that the combination of renin-angiotensin system inhibitors with calcium channel
antagonists or diuretics is generally recommended but combinations including beta-blockers, rarely so. However, if
even a combination of three drugs all with different mechanisms, each at full dose does not control the BP, then a beta-
blocker and/or other antihypertensive drug should be considered. Rarely, an interventional procedure such as renal
sympathetic denervation has been applied, but evidence supporting such therapies remains limited.
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Figure 1. A diverse pathophysiology of hypertension development. Hemodynamic and neuro-hormonal .2 T A% &E|Q] oFo] JiEg]
changes contribute blood pressure elevation and vascular alterations. SNS, sympathetic nerve system; RAS,
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Table 1. Incremental systolic blood pressure reduction ratio of observed to expected additive effects from

42 clinical trials
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Ratio of 2 drug

ACE inhibitor 0.20(0.14-0.26) 1.16 (0.93-1.16)
Beta-blocker 0.23(0.12-0.34) 1.00 (0.76-1.24)
Calcium channel blocker  0.37 (0.29-0.45) 0.89 (0.69-1.09)
Diuretics (thiazide like) 0.19(0.08-0.30) 1.04 (0.88-1.20)

( ) ( )

All classes 0.22 (0.19-0.25 1.01(0.90-1.12
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Values are presented as mean (95% confidential interval).
ACE, angiotensin converting enzyme.
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Figure 2. Monotherapy or drug combination strategies to achieve target blood pressure. Moving from mono-
therapy to quadruple therapy and with interventional approach as an option should be done whenever blood
pressure target is not achieved. CV, cardiovascular. A, angiotensin converting enzyme inhibitor or angiotensin
receptor blocker; B, beta-blockers; C, calcium channel blocker; D, thiazide or thiazide-like diuretic; E, et cetera

(alpha- or beta-blocker, spinolactone, loop diuretic and others).
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Figure 3. Preferred, and acceptable combinations of antihypertensive drugs. A,
angiotensin converting enzyme inhibitor or angiotensin receptor blocker; B, beta-
blocker; C, calcium channel blocker; D, thiazide or thiazide-like diuretic. Modified
from Korean Society of Hypertension. 2013 Guideline on hypertension by Korean
Society of Hypertension [Internet]. Seoul: Korean Society of Hypertension; 2013 [1].
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Table 2. Preferred and acceptable combinations of antihypertensive drugs based on clinical trials

Combination Efficacy Clinical trials: drug combination Results Reference
A+C Strong reduction of BP and CV event,  ASCOT-BPLA: amlodipine+perindopril vs.  CV events by 26% |, stroke 23% |, total 13
good tolerability atenololbendroflumethiazide mortality by 11% |
ACCOMPLISH: amlodipine+benazepril vs.  CV event and mortality by 20% | 14
amlodipine+thiazide
A+D Strong BP reduction, good tolerability, HYVET: indapamide=perindopril Stroke by 30%, death caused by stroke by 15
less thiazide-induced diabetes 39%, total mortality by 21% |
ADVANCE: perindopril+indapmaide Macro- and micro-CV events by 9% |, CV 16
mortality by 18% |, total mortality 14% |
C+D Good BP reduction VALUE: amlodipine-+thiazide vs. Similar in BP reduction, tolerability, CV 17
valsartan+thiazide morbidity and mortality
C+B Good BP reduction Rare
B+D Good BP reduction but increase Diuretic or beta-locker-diabetes by 32% 1 18
diabetes
A+C+D Strong BP reduction, similar tolerability Triple therapy with valsartan+amlodipine  Better BP reduction and less edema 19
+hydrochlorothiazide over any 2-drug
combination
TRINITY vs. and 2 drug combination Better BP reduction and similar tolerability 20

A, angiotensin converting enzyme inhibitor or angiotensin receptor blocker; B, beta-blocker; C, calcium channel blocker; D, diuretics; BP, blood pressure; CV, cardiovas-
cular; ASCOT-BPLA, Anglo-Scandinavian Cardiac Outcomes Trial-Blood Pressure Lowering Arm; ACCOMPLISH, Avoiding Cardiovascular Events in Combination Therapy
in Patients Living with Systolic Hypertension; HYVET, Hypertension in the Very Elderly Trial; ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron
MR Controlled Evaluation.; VALUE, Valsartan Antihypertensive Long-Term Use Evaluation; TRINITY, triple therapy with Olmesartan Medoxomil, Amlodipine, and Hydro-

chlorothiazide in hypertensive patients study.
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