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Arterial hypertension is amajor health concernworldwide.1 High arte-

rial blood pressure (BP) is the leading modifiable risk factor for car-

diovascular disease (CVD), contributing to the greatest global burden

of disease.2 If the presence of hypertension can be correctly diag-

nosed, the risk of future cardiovascular complications and events can

bemarkedly suppressedwithBP-loweringmedications anddietary and

lifestyle interventions.2–4 However, despite the increased awareness

of the importance of maintaining healthy BP values and the availabil-

ity of multiple intervention options and therapies, a high percentage

of hypertensive individuals fail to control their high BP and thus pre-

vent the development of CVD. One of the major reasons for this fail-

ure is that there are major deficiencies with respect to the awareness

and diagnosis of high BP, the available BP-lowering treatments, and

drug adherence;moreover, these problemspersist across low-,middle-,

and high-income countries, emphasizing the need for widespread

population-level improvement in the understanding of hypertension.5

Over the last decade, BP control rates have plateaued worldwide

at low levels. It was reported that the rates of BP control are 17–

31% in hypertensive patients in high-income countries, and the con-
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trol rates are likely to be even poorer in low- and middle-income

countries.5–7 The 2018 European Society of Hypertension/European

Society of Cardiology guidelines state that poor adherence to BP-

lowering treatment and physicians’ clinical inertia (ie, lack of thera-

peutic action when a patient’s BP is uncontrolled) are essential causes

of the poor control of high BP.8 Overall, 43–66% of individuals with

hypertension fail to adhere to their prescribed multiple antihyper-

tension medications, and after 1 year, approx. 40% of patients with

high BP stop using their initial antihypertension drugs.9,10 In addition,

about 10% of patients with hypertension forget to take their multi-

ple pills on a daily basis.11 The relationship between poor treatment

adherence/compliance and CVD has been widely investigated.12–16

A recent systematic review assessed whether single-pill combination

(SPC) therapy led to improved adherence, persistence, and better BP

control compared to free-equivalent combination (FEC) therapy in

patients with hypertension.7 That review was a meta-analysis of 18

studies comprising the cases of 1 356 188 patients with high BP, and

it revealed that SPC therapy leads to improved adherence and persis-

tence compared to FEC therapy,7 suggesting that SPC regimens lead to

better BP control in patients with hypertension.
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Over the past two decades, many attempts to enhance the clin-

ical effectiveness of BP-lowering SPC regimens have been made

toward the goal of improving adherence to BP medications, includ-

ing the use of regimens with two different types of antihyper-

tensive drugs, eg, diuretics, β-blockers, calcium channel blockers

(CCBs), angiotensin-converting-enzyme inhibitors (ACEIs), angiotensin

II receptor blockers (ARBs), and renin inhibitors (RIs). Current clini-

cal therapeutic challenges with SPC regimens containing more than

two antihypertensive drugs are designed to reach a target BP in

order to reduce the risk of cardiovascular complications and out-

comes. In this issue of the Journal of Clinical Hypertension, Lee and

colleagues present intriguing results concerning the clinical effec-

tiveness and safety of amlodipine/losartan-based SPC therapies,

ie, amlodipine+ losartan (AL)-, amlodipine+ losartan+ rosuvastatin

(ALR)-, and amlodipine+ losartan+ chlorthalidone (ALC)-based treat-

ment in patients with hypertension using real-world, multi-center

observational databases,1 and they describe three important new find-

ings: (1) AL-based SPC treatment provided a significant BP reduc-

tion rate, (2) rosuvastatin-combination SPC therapy provided a better

reduction rate for target low-density lipoprotein-cholesterol (LDL-C)

compared to other SPC therapies, and (3) all three AL-based SPC ther-

apies showed a good safety profile and excellent drug adherence.

One of themain findings of this study is that the target BP-lowering

rate of three AL-based SPCs over a long-term assessment was > 90%,

which is considerably higher than the average BP control rate of

hypertensive patients undergoing interventions in Korea (71%) as well

as those in countries, including Canada, Germany, and the U.S. (70–

85%).17,18 A lower number of pills for a patient’s treatment has been

associated with better drug adherence and BP reduction.19 In current

study, the drug adherence rate for AL-based SPCs was 91.5%, which

is higher than or comparable to the rates in earlier investigations of

SPCs.20,21 Taken together with the above-cited systematic review’s7

finding that anSPC-mediated improvementof drug adherence resulted

in excellent BP reduction in patients with hypertension, our findings

suggest the achievement of improved drug compliance due to a low-

ered pill burden in AL-based SPC treatment for hypertensive patients

whowere already takingmultiple pills.

Lee and colleagues also examined the efficacy of AL-based SPCs on

high LDL-C levels in hypertensive patients with dyslipidemia. Because

hypertensive individuals often take multiple pills, they are some-

times reluctant to take additional lipid-lowering drugs. It was recently

reported that some hypertensive patients with dyslipidemia still did

not have a cholesterol-lowering drug even though they have hyperten-

sive complications.22,23 A group of patients treated with an ALR regi-

men (62.1% started taking statins) had a significant reduction of target

LDL-C compared to an AL-treated group (74.8% vs 89.1%, p < .01),16

suggesting that SPCs containing a statin could be an attractive treat-

ment option to improve the lipid control in patientswhoare takingmul-

tiple pills by improving their drug adherence.

In addition, Lee et al. evaluated the safety of AL-based SPC thera-

pies, focusing on the influence of uric acid (UA) levels. Similar to com-

mon C-reactive protein, elevated serum UA levels have been known

to be one of the surrogate markers for inflammation in hypertensive

patients.24–26 The blood UA level is often targeted in attempts to

counter the risk of side effects of BP-lowering drugs.26 The ARB losar-

tan has been shown to suppress serum UA levels through the inhibi-

tion of urate transporter 1.26 Consistently, with the exception of the

ALC group, the authors have shown that AL- and ALR-based SPC ther-

apies exerted a blood UA-lowering effect in hypertensive patients,16

suggesting that the losartan-based SPC-mediated anti-hyperuricemia

action contributes to these therapies’ safety. In contrast, a losartan-

based SPC regimen containing the diuretic chlorthalidone resulted

in an increase in the patients’ serum UA levels (0.2 mg/dL, p = .12),

although the rate of new-onset hyperuricemia was higher in the ALC

group than in the AL and ALR groups (13% vs 6.9% vs 3.9%),16 indi-

cating that this result might be due to the uric acid-lowering effect of

losartan in the ALC group. Further prospective studies are needed to

evaluate symptomatic adverse symptoms (eg, dizziness, headache, and

gastrointestinal symptoms) in AL- and ALR-treated patients, as in pre-

vious studies.27

An important limitation of the present study is that it was a ret-

rospective analysis of 15 538 hypertensive patients treated with AL-

based SPCs from the Observational Medical Outcomes Partnership

Common Data Model database of three tertiary hospitals in Korea.

Other important clinical issues that require consideration and explo-

ration include (i) comparisons of the rates of BP reduction provided

by AL-based SPC therapies with other SPC regimens for patients with

mild to moderate hypertension; (ii) comparisons of the rates of plasma

LDL-C reduction provided by ALR-based SPC therapies with those of

related SPC regimens for hypertensive patients with dyslipidemia; and

(iii) clarifying whether two SPC regimens exert beneficial effects on

cardiovascular complications and outcomes in patients with resistant

hypertension over long-term follow-up periods.

In conclusion, in light of the findings suggesting ALR- and AL-based

SPC regimens as a new pharmacological option for the treatment of

hypertensive patients with or without dyslipidemia, future studies of

the underlying mechanisms can be expected to shed light on how the

AL- and ALR-mediated lowering of high BP produces cardiovascular

benefits in hypertensive patients and animal models with and without

complications (eg, diabetes mellitus, stroke, acute myocardial infarc-

tion, occlusive lower extremity arterial disease, and tumors). Together,

the past and present findings will provide guidance for reframing the

clinical perspective regarding SPC treatments for patients with hyper-

tension takingmultiple pills. Addressing the questions listed above will

alsobetter guide the clinical evaluationandcareof patientswithhyper-

tension. However, clinical practices are still facing technical challenges

involved in SPC regimens, especially the dosages, formulations, combi-

nations, administration schedule, andworkmanship.
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