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a b s t r a c t 

Background: A fixed-dose combination of rosuvastatin and amlodipine (Ros/Aml) offers a simplified approach to 

simultaneously address hypertension and dyslipidemia. While pivotal trials have demonstrated the efficacy and 

safety of this regimen, real-world evidence on its clinical outcomes related to major adverse cardiovascular and 

cerebrovascular events (MACCE) had been limited. 

Methods: This multicenter, prospective, non-interventional study was conducted across 39 sites in South Korea 

(2020–2024) to evaluate the 12-month effectiveness and safety of Ros/Aml in adults with coexisting hypertension 

and dyslipidemia. The primary endpoint was the incidence of MACCE. Secondary endpoints included changes in 

blood pressure, lipid profiles, and safety outcomes. 

Results: A total of 5018 patients were enrolled, with 5009 (99.82%) included in the Safety and Efficacy Sets. 

The mean age was 66.80 years, and 60.39% were male. In the efficacy set, the 12-month MACCE incidence 
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was 0.54% [95% CI: 0.36–0.78],  

reduced systolic and diastolic bloo  

Adverse drug reactions were repo  

ADR-related deaths occurred, sug

Conclusions: In this large real-wo  

in reducing MACCE risk, blood pr  

tension and dyslipidemia support  

clinical practice. 
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Cardiovascular disease (CVD) remains the leading cause of death

orldwide, 1 , 2 , 3 accounting for approximately 17.9 million deaths in

021. 4 Beyond its clinical implications, CVD imposes a significant so-

ioeconomic burden on healthcare systems, due to long-term treatment

osts, productivity loss, and increased hospitalizations. Effective preven-

ion and management of CVD risk factors are therefore critical for both

ublic health and economic sustainability. 5 

Hypertension and dyslipidemia are among the most significant and

odifiable risk factors for CVD. These conditions frequently coexist,

ith more than half of hypertensive patients also exhibiting dyslipi-

emia. 6 , 7 Importantly, their coexistence is not merely additive but syn-

rgistic, contributing to accelerated atherosclerotic progression and el-

vated cardiovascular risk. 8 , 9 Consequently, an integrated approach to

anaging both conditions may be important, and fixed-dose combina-

ion (FDC) therapies can present certain advantages in this context. 10 , 11 

y improving treatment convenience and adherence, FDCs may enhance

verall clinical effectiveness. 12 , 13 

In particular, a meta-analysis by Bangalore et al. 14 found that FDCs

educed medication noncompliance by 26% compared with free-drug

ombinations across chronic diseases, and Du et al. 15 confirmed im-

roved adherence in patients with hypertension. These findings support

he role of FDCs in enhancing adherence, particularly in those with both

ypertension and dyslipidemia. An FDC of rosuvastatin and amlodip-

ne (Ros/Aml; Rosuampin® tablet) which is available in four dosage

egimens, has demonstrated favorable lipid-lowering and antihyperten-

ive effects in pivotal trials 16 , and is currently marketed in South Ko-

ea. However, these trials 6 , 16 , 17 , have predominantly been limited to

ontrolled settings, small patient populations (typically < 200 subjects),

hort durations ( ≤ 14 weeks), thereby restricting the evaluation of the

ong-term efficacy and safety of the combination therapy. 

Notably, previous studies have primarily relied on surrogate end-

oints, such as blood pressure and LDL-C levels. In a phase III pivotal

rial 16 , Ros/Aml 20/10 mg reduced mean sitting systolic blood pres-

ure (SBP) by 22.82 mm Hg and Low-Density Lipoprotein Cholesterol

LDL-C) levels by 52.53% from baseline after 8 weeks, showing greater

eductions over monotherapy. These markers are useful for assessing

hort-term treatment effects; however, they do not always translate into

educed rates of hard clinical outcomes, and some interventions that

mprove surrogate markers have failed to show corresponding reduc-

ions in cardiovascular events. Accordingly, recent research increasingly

ocuses on major adverse cardiovascular and cerebrovascular events

MACCE) as a clinically meaningful outcome to guide risk reduction ap-

roaches. 18 Given that FDC of Ros/Aml has already demonstrated sub-

tantial improvements in key surrogate markers, evaluating its impact

n MACCE —which require longer follow-up —provides a more direct

ssessment of clinically meaningful benefit. 

However, to date, no domestic study has evaluated the impact of

he Ros/Aml on MACCE outcomes, underscoring the need for real-

orld data to address this evidence gap. To provide robust real-world

vidence, this study was designed to evaluate the 12-month inci-

ence of MACCE as the primary endpoint, assessing the effectiveness

nd safety of Ros/Aml in patients with coexisting hypertension and

yslipidemia. 
1105
with no significant differences among four dose groups. Ros/Aml significantly

d pressure at 6 and 12 months (both P < 0.001), and LDL-C levels ( P < 0.0001).

rted in 3.11% of patients; with only 0.06% experiencing serious ADRs and no

gesting a tolerable safety profile. 

rld study, Ros/Aml demonstrated a favorable safety profile and was effective

essure, and lipid levels over 12 months. These findings in patients with hyper-

 its use as a viable strategy for integrated cardiovascular risk management in

ethod 

tudy Design and Participants 

This multicenter, prospective, noninterventional observational study

as conducted across 39 institutions in South Korea from 2020 to 2024

o evaluate the real-world effectiveness and safety of Ros/Aml (Yuhan

orporation, Seoul, Republic of Korea) in patients with concomitant hy-

ertension and dyslipidemia. The study received institutional review

oard (IRB) approval at each participating site prior to initiation, in

ccordance with applicable ethical guidelines and regulations. Patients

ged 19 years or older with both hypertension and dyslipidemia, who

ere either already receiving Ros/Aml or deemed eligible for its use

ased on the investigator’s clinical judgment in accordance with the

ocally approved labeling in Korea were included. Exclusion criteria in-

luded known hypersensitivity to any component of Ros/Aml, severe

epatic or renal dysfunction, clinically significant myopathy, severe aor-

ic stenosis, concomitant treatment with cyclosporine, and participation

n other clinical trials. Pregnant or lactating women and women of child-

earing potential not using contraception were ineligible. Participants

rovided written informed consent before enrollment. 

Ros/Aml was administered orally once daily at doses of 5/5 mg,

0/5 mg, 20/5 mg, or 10/10 mg, in accordance with the approved

rescribing information. Treatment duration was up to 12 months,

ith dose adjustments permitted based on clinical needs. Patients were

cheduled for follow-up visits at baseline, 6 months, and 12 months to

onitor clinical outcomes and treatment response. 

tudy Endpoints and Measures 

The primary efficacy endpoint was the incidence of MACCE over

he 12-month study period following Ros/Aml administration. MACCE

ncluded cardiovascular death, myocardial infarction, stroke (ischemic

r hemorrhagic), and any unscheduled coronary revascularization. Sec-

ndary efficacy endpoints included changes from baseline in seated

BP and diastolic blood pressure (DBP) at 6 and 12 months, as well as

ercentage changes in lipid profile parameters (total cholesterol (TC),

DL-C, High-Density Lipoprotein Cholesterol (HDL-C), and triglycerides

TG)). Additionally, changes in inflammatory markers (high-sensitivity

-reactive protein (hs-CRP)) and diabetes-related markers (fasting blood

lucose(FBG) and HbA1c) were evaluated at 6 and 12 months. 

Safety endpoints included the incidence of adverse events (AEs)

hroughout the 12-month period, the rate of treatment discontinuation

ue to AEs, and changes in physical measurements, vital signs, and lab-

ratory parameters. Treatment-emergent adverse events (TEAEs) were

onitored continuously until resolution or until further follow-up was

eemed unnecessary. TEAEs were identified through spontaneous pa-

ient reports, responses to open-ended questions, clinical examinations,

nd laboratory tests. All reported events were reviewed and confirmed

y investigators. 

Primary outcome such as MACCE and safety assessments were con-

inuously monitored and analyzed as cumulative data over the study pe-

iod, whereas secondary efficacy parameters, including blood pressure

nd lipid profile, were assessed at baseline, 6 months, and 12 months.



J.H. Park, K.H. Cho, S.-I. Woo et al. Clinical Therapeutics 47 (2025) 1104–1112

Figure 1. Patient disposition flowchart in study 

Patient disposition is presented by Rosuvastatin/Amlodipine dose 

groups (5/5 mg, 10/5 mg, 10/10 mg, 20/5 mg) and overall. The fig- 

ure illustrates the number of subjects who completed the study, those 

who discontinued, and the reasons for discontinuation. Details are also 

provided for the Efficacy Set and Safety Set populations. #: number 

of subjects. 
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ll evaluations were conducted using validated, standardized methods

o ensure reliability and consistency. 

Additionally, subgroup analyses were conducted to assess the in-

idence of MACCE over 12 months following Ros/Aml administration

ased on sex, age, smoking status, cardiovascular risk category, base-

ine blood pressure, baseline lipid levels, and diabetes status classified

ccording to the presence of a Diabetes Mellitus (DM) diagnosis in med-

cal history or concurrent disease. Furthermore, changes in LDL-C levels

ere evaluated based on statin use history to provide a comprehensive

valuation of treatment effectiveness in routine clinical settings. 

tatistical Analysis 

This study aimed to evaluate the 12-month incidence of MACCE

n patients with concomitant hypertension and dyslipidemia receiving

os/Aml. The ACCORD-Lipid trial 19 which enrolled patients with di-

betes reported an annual cardiovascular event rate of 2.64%, while

he JUPITER trial 20 estimated an annual MACCE incidence of 0.84%

mong patients treated with rosuvastatin. Given that this study popu-

ation included both diabetic and nondiabetic patients, the event rate

as expected to be lower than that of ACCORD-Lipid. Therefore, a con-

ervative estimate of 0.84% annual incidence was adopted based on the

UPITER trial. Based on a two-sided significance level of 5%, a target

5% confidence interval (CI) width of 0.6%, and an anticipated dropout

ate of 20%, the required sample size was determined to be 5,000 using

he PASS 16 software. 

The primary efficacy endpoint, the incidence of MACCE, was an-

lyzed in the Efficacy Set. This set, defined in accordance with the

ntent-to-treat (ITT) principle, included patients who received at least

ne dose of Ros/Aml and had at least one assessment for primary end-

oint (MACCE). For the analysis of MACCE, the number and proportion

f participants who experienced at least one event were summarized for

he overall cohort and by dose group, along with two-sided 95% CIs.

n addition, the incidence rate per person-year was calculated for each

roup, and the cumulative incidence at 12 months was estimated using

he Kaplan–Meier method, with corresponding 95% CIs. Each compo-

ent of MACCE was analyzed using the same approach, with incidence

roportions, 95% CIs, and person-year rates presented by dose group

nd overall. 

Subgroup analyses were conducted by sex, age, smoking status, car-

iovascular risk category, baseline blood pressure, baseline lipid levels,

nd diabetes status, with comparisons between groups made using chi-

quare or Fisher’s exact tests. Results were presented as percentages,

xact 95% CIs, and event rates per person-year in each subgroup. 

For continuous variables related to secondary endpoints, including

DL-C, SBP, DBP, TC, HDL-C, TG, hs-CRP, and glycemic markers (FBG

nd HbA1c), descriptive statistics were used to summarize values at

ach time point. Within-group changes from baseline were assessed us-

ng paired t-tests or Wilcoxon signed-rank tests. Between-group compar-

sons of changes from baseline at 6 and 12 months were conducted using

nalysis of covariance (ANCOVA), with corresponding baseline values
1106
ncluded as covariates. Least squares mean, standard errors, 95% CI, and

 -values for between-group differences were reported. 

Safety outcomes were evaluated in the Safety Set and included the

ncidence of TEAEs, serious adverse events (SAEs), and AEs leading to

reatment discontinuation, with 95% CI. AEs were coded using Med-

RA (version 27.0) and summarized by System Organ Class and Pre-

erred Term. Laboratory parameters (alanine aminotransferase (ALT),

spartate aminotransferase (AST), creatine phosphokinase (CPK), crea-

inine, and creatinine clearance [CLcr]) and vital signs (blood pressure

nd pulse rate) were assessed at each visit. The incidence of treatment

iscontinuation due to AEs was also analyzed by dose group with cor-

esponding CI. 

Analyses were performed using data from observed cases, and no

mputation was performed for missing data. All statistical analyses were

erformed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA),

ith statistical significance defined as a two-sided p -value < 0.05. 

esults 

ubject Demographics and Baseline Characteristics 

A total of 5,018 subjects were enrolled at 39 sites, of whom 5009

99.82%) received at least one dose of Ros/Aml and were included in the

afety Set. All subjects in the Safety Set underwent at least one MACCE

ssessment and were included in the Efficacy Set. Of these, 4,181 sub-

ects (83.3%) completed the study, while 837 (16.7%) discontinued due

o various reasons such as loss to follow-up, adverse events, or with-

rawal of consent. The study disposition of all subjects is summarized

n ( Figure 1 ). 

Among the 5,009 subjects, the mean age was 66.80 ± 11.22 years,

ith 57.02% under 70 years. 60.39% of subjects were male ( Table 1 ).

aseline data for variables other than sex and age included missing val-

es; therefore, the number of analyzed subjects varied by parameter.

f 4,685 subjects assessed for smoking status, 63.33% were nonsmok-

rs, 16.12% current smokers, and 20.55% former smokers. Alcohol con-

umption analysis ( n = 4,661) showed 59.17% nondrinkers, 29.93% cur-

ent drinkers, and 10.90% former drinkers. The mean duration of hyper-

ension was 111.84 ± 100.91 months ( n = 4,531), and dyslipidemia was

4.23 ± 75.98 months ( n = 4,132). 

Among the 5,009 subjects in the safety set, the mean daily dosing fre-

uency ( ± SD) of Ros/Aml Tablet was 1.02 ( ± 0.15) times, and the mean

otal duration of treatment ( ± SD) was 343.39 ( ± 96.51) days. The ma-

ority (4455 subjects, 88.93%) had no treatment modifications. Regard-

ng treatment modifications, discontinuation occurred most frequently,

ffecting 566 subjects (11.29%, 684 cases), followed by dose modifica-

ion in 117 subjects (2.34%, 126 cases). The primary reasons for treat-

ent discontinuation were classified as ’other’ in 449 subjects (8.96%,

69 cases), adverse events in 241 subjects (4.81%, 252 cases), and lack

f efficacy in 36 subjects (0.72%, 36 cases). Additionally, a considerable

roportion of patients received concomitant cardiovascular medications

uring the study period. Specifically, 41.45% received agents acting on
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Table 1 

Demographic and baseline characteristics (Efficacy set). 

Characteristic Ros/Aml 5/5 mg 

( n = 1248) 

Ros/Aml 10/5 mg 

( n = 2949) 

Ros/Aml 10/10 mg 

( n = 75) 

Ros/Aml 20/5 mg 

( n = 728) 

Overall ( n = 5009) 

Age (years) 

Mean (SD) 67.22 (11.32) 67.09 (11.25) 65.53 (12.29) 65.10 (10.71) 66.80 (11.22) 

Median 68.00 68.00 66.00 66.00 67.00 

Min, Max 28.00, 94.00 19.00, 100.00 28.00, 85.00 25.00, 90.00 19.00, 100.00 

Age Group, n (%) 

< 70 years 691 (55.37) 1648 (55.88) 47 (62.67) 464 (63.74) 2856 (57.02) 

≥ 70 years 557 (44.63) 1301 (44.12) 28 (37.33) 264 (36.26) 2153 (42.98) 

Sex, n (%) 

Male 643 (51.52) 1818 (61.65) 53 (70.67) 505 (69.37) 3025 (60.39) 

Female 605 (48.48) 1131 (38.35) 22 (29.33) 223 (30.63) 1984 (39.61) 

Smoking Status, n (%) 

Non-smoker 839 (70.33) 1718 (63.42) 38 (52.05) 367 (52.35) 2967 (63.33) 

Current smoker 150 (12.57) 447 (16.50) 14 (19.18) 142 (20.26) 755 (16.12) 

Former smoker 204 (17.10) 544 (20.08) 21 (28.77) 192 (27.39) 963 (20.55) 

Alcohol Consumption, n (%) 

Non-drinker 732 (61.46) 1623 (60.40) 37 (50.68) 360 (51.36) 2758 (59.17) 

Current drinker 361 (30.31) 757 (28.17) 22 (30.14) 253 (36.09) 1395 (29.93) 

Former drinker 98 (8.23) 307 (11.43) 14 (19.18) 88 (12.55) 508 (10.90) 

Duration of Hypertension (months) 

Mean (SD) 118.20 (98.85) 110.40 (101.82) 115.92 (102.61) 105.79 (100.43) 111.84 (100.91) 

Median 103.30 94.00 95.00 83.33 95.97 

Min, Max 0.00, 660.00 0.00, 1336.20 0.03, 516.00 0.00, 912.00 0.00, 1336.20 

Duration of Dyslipidemia (months) 

Mean (SD) 75.93 (76.89) 72.40 (74.47) 88.43 (90.19) 76.36 (78.66) 74.23 (75.98) 

Median 48.80 48.33 73.00 56.33 51.87 

Min, Max 0.00, 480.00 0.00, 504.00 0.03, 420.00 0.00, 912.00 0.00, 912.00 

Height (cm) 

Mean (SD) 162.01 (9.30) 163.01 (9.07) 164.24 (9.16) 164.51 (8.56) 163.01 (9.08) 

Median 162.00 163.90 165.00 165.00 164.00 

Min, Max 135.00, 190.00 116.40, 186.00 140.10, 180.00 106.70, 183.40 106.70, 190.00 

Weight (kg) 

Mean (SD) 66.25 (11.90) 68.14 (12.81) 68.80 (13.75) 69.02 (12.26) 67.80 (12.53) 

Median 65.00 67.00 68.00 69.00 67.00 

Min, Max 39.00, 145.00 34.80, 141.00 42.00, 101.00 30.20, 127.30 30.20, 145.00 

SD = standard deviation, Min = minimum, Max = maximum. 

Note : Percentages are calculated based on the number of subjects with non-missing values in each group. 

Duration of hypertension (months) = (date of informed consent – date of hypertension diagnosis + 1)/30. 

Duration of dyslipidemia (months) = (date of informed consent – date of dyslipidemia diagnosis + 1)/30. 
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he renin-angiotensin system, 28.63% were on beta-blockers, 15.41%

n calcium channel blockers, 14.19% on lipid-modifying agents, and

0.82% on diuretics (Supplementary Table 1). 

rimary Efficacy Outcome 

In the Efficacy Set, the 12-month incidence of MACCE following

os/Aml administration was 0.54% (27 of 5,009 subjects) [95% CI:

.36, 0.78]. When analyzed by dosage group, the incidence was 0.32%

n the 5/5 mg group (4 of 1,248 subjects), 0.54% in the 10/5 mg group

16 of 2,949 subjects), 0.00% in the 10/10 mg group (0 of 75 subjects),

nd 0.96% in the 20/5 mg group (7 of 728 subjects), with no statisti-

ally significant differences between dosage groups ( P = 0.2877). The

ACCE event rate per person-year was 0.0059 cases, with 0.0034 in the

/5 mg group, 0.0061 in the 10/5 mg group, 0 in the 10/10 mg group,

nd 0.0103 in the 20/5 mg group ( Table 2 ). 

Cardiovascular-related mortality, myocardial infarction, stroke, and

oronary revascularization rates were 0.02% (1 case of 5,009 subjects)

95% CI: 0.00, 0.11], 0.18% (9 cases of 5,009 subjects) [95% CI: 0.08,

.34], 0.18% (9 cases of 5,009 subjects) [95% CI: 0.08, 0.34], and 0.20%

10 cases of 5,009 subjects) [95% CI: 0.10, 0.37], respectively. 

Kaplan-Meier analysis estimated a 12-month cumulative MACCE risk

f 0.58% [95% CI: 0.39, 0.85]. When analyzed by dose group, the cumu-

ative risk was 0.36% [95% CI: 0.13, 0.96] in the 5/5 mg group, 0.60%

95% CI: 0.36, 0.97] in the 10/5 mg group, and 0.94% [95% CI: 0.42,

.08] in the 20/5 mg group ( Figure 2 ). No MACCE events were observed

n the 10/10 mg group, and thus cumulative risk was not estimable. Me-
1107
ian time to the first MACCE event and corresponding 95% CI could not

e calculated, as event rates were below 1% across all dose groups. 

econdary Efficacy Outcomes 

In the Efficacy Set, Ros/Aml treatment resulted in a statistically

ignificant reduction in SBP and DBP at both 6 and 12 months

ompared to baseline. At 6 months, reductions in SBP and DBP

ere − 3.25 ± 17.83 mmHg and − 2.11 ± 11.89 mmHg, respectively

both P < 0. 001). At 12 months, reductions in SBP and DBP were

 3.95 ± 17.84 mmHg and − 2.64 ± 11.99 mmHg, respectively (both

 < 0. 001). 

Lipid profile analysis showed a statistically significant reduc-

ion in LDL-C and TC at 6 and 12 months. LDL-C decreased by

 10.46 ± 34.70 mg/dL at 6 months and − 13.47 ± 30.64 mg/dL at 12

onths (both P < 0.001), while TC decreased by − 6.59 ± 22.62 mg/dL

t 6 months and − 5.58 ± 20.30 mg/dL at 12 months (both P < 0.001).

lthough no statistically significant differences were observed between

ose groups, within-group reductions were significant in most groups.

he 10/10 mg group, with a relatively small sample size ( n = 75), did not

how statistically significant changes at either 6 or 12 month ( Table 3 ).

The changes from baseline in SBP and DBP, and the percentage

hanges from baseline in TC, LDL-C, TG, and HDL-C at 6 and 12 months

LSM ± SE) were analyzed for each dose group. The results are presented

s six separate graphs in the Supplementary Figure 1–6. Comparisons

etween each dose group and the 5/5 mg group revealed no statisti-

ally significant differences, except for reductions in DBP at 12 months
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Figure 2. Cumulative MACCE Incidence Rate 

by Rosuvastatin/Amlodipine Dose Group 

Kaplan–Meier curves showing the CUMULA- 

TIVE incidence of MACCE over 12 months, 

stratified by Rosuvastatin/Amlodipine dose 

group (5/5 mg, 10/5 mg, 10/10 mg, 20/5 mg) 

and overall. The number and percentage of par- 

ticipants at risk at baseline, 6 months, and 12 

months are presented for each dose group and 

the total population. MACCE: major adverse 

cardiovascular and cerebrovascular events. 

Table 2 

Incidence of MACCE over 12 months following administration of ros/aml (Efficacy set). 

Ros/Aml 

5/5 mg 

( n = 1248) 

Ros/Aml 

10/5 mg 

( n = 2949) 

Ros/Aml 

10/10 mg 

( n = 75) 

Ros/Aml 

20/5 mg 

( n = 728) 

Overall 

( n = 5009) 

Patients with MACCE, n (%) [Events] 4 (0.32%) [4] 16 (0.54%) [17] 0 [0] 7 (0.96%) [7] 27 (0.54%) [28] 

Exact 95% Confidence Interval [0.09, 0.82] [0.31, 0.88] [0.00, 4.80] [0.39, 1.97] [0.36, 0.78] 

P -value [1] 0.2877 (f) 

MACCE incidence per person-year 0.0034 0.0061 0.0000 0.0103 0.0059 

MACCE: Major Adverse Cardiovascular and Cerebrovascular Events, including cardiovascular death, myocardial infarction, stroke (ischemic or hemorrhagic), and 

unscheduled coronary revascularization. 

[Events] indicates the total number of events including multiple events in the same patient if applicable. 

[1] Testing for between-treatment group (chi-square test (c) or Fisher’s exact test (f)). 

Note : Denominator of percentage is the number of subjects in each group. 

Person-year rate was calculated as: the total number of MACCE occurrences during the study period / the sum of person-years for all participants. 

Person-years were calculated as: (Date of last administration of study drug – Date of first administration + 1) / 365.25. 

MACCE occurrences are displayed as ’number of subjects (percentage of subjects) [number of events]’. 

Table 3 

Changes in blood pressure and lipid profile from baseline at 6 and 12 months following ros/aml administration (Efficacy set). 

Blood pressure Lipid profile 

SBP DBP TC LDL-C TG HDL-C 

Baseline 

n 4959 4959 2484 2017 2373 2239 

Mean (SD) 133.98(16.47) 75.95(12.16) 160.83(43.02) 90.27(37.70) 140.21(88.66) 52.16(14.26) 

6 Months 

n 4481 4481 1566 1247 1466 1408 

Mean (SD) 130.64(13.80) 73.78(11.17) 143.97(30.82) 73.03(24.17) 132.53(78.27) 51.60(13.60) 

Change from Baseline at 6 Months 

n 4448 4448 765 592 665 607 

Mean (SD) − 3.25(17.83) − 2.11(11.89) − 6.59(22.62) − 10.46(34.70) 4.78(60.96) 1.36(19.61) 

P -value [1] < 0.0001 (w) < 0.0001 (w) < 0.0001 (w) < 0.0001 (w) 0.0747 (w) 0.8928 (w) 

12 Months 

n 4083 4083 1798 1252 1712 1674 

Mean (SD) 130.01(13.52) 73.28(11.05) 143.45(28.82) 69.92(22.71) 132.56(95.08) 51.86(14.07) 

Change from Baseline at 12 Months 

n 4057 4057 1131 717 1053 987 

Mean (SD) − 3.95(17.84) − 2.64(11.99) − 5.58(20.30) − 13.47(30.64) 8.27(60.08) 1.76(21.49) 

P -value [1] < 0.0001 (w) < 0.0001 (w) < 0.0001 (w) < 0.0001 (w) 0.2875 (w) 0.1432 (w) 

DBP = diastolic blood pressure; HDL- C = high-density lipoprotein cholesterol; LDL- C = low-density lipoprotein cholesterol; SD = standard deviation; SBP = systolic 

blood pressure, TC = total cholesterol, TG = triglycerides. 

[1] Testing for within-treatment group (Wilcoxon signed rank test (w)). 

1108
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Table 4 

Overall summary of TEAEs and ADR (Safety set). 

Category Ros/Aml 

5/5 mg ( n = 1248) 

Ros/Aml 10/5 mg 

( n = 2949) 

Ros/Aml 10/10 mg 

( n = 75) 

Ros/Aml 20/5 mg 

( n = 728) 

Overall ( n = 5009) 

Subjects with TEAEs 308(24.68) [470] 693(23.50) [1063] 10(13.33) [17] 156(21.43) [238] 1167(23.30) [1788] 

Subjects with ADRs 38(3.04) [44] 100(3.39) [119] 1(1.33) [1] 17(2.34) [19] 156(3.11) [183] 

Subjects with Serious TEAEs 45(3.61) [52] 119(4.04) [134] 1(1.33) [2] 35(4.81) [42] 200(3.99) [230] 

Subjects with Serious ADRs 0 2(0.07) [3] 0 1(0.14) [1] 3(0.06) [4] 

TEAEs Leading to Permanent 

Discontinuation 

45(3.61) [53] 115(3.90) [128] 2(2.67) [2] 26(3.57) [27] 188(3.75) [210] 

ADRs Leading to Permanent 

Discontinuation 

30(2.40) [35] 67(2.27) [77] 1(1.33) [1] 10(1.37) [10] 108(2.16) [123] 

TEAEs Leading to Death 4(0.32) [4] 5(0.17) [5] 0 2(0.27) [2] 11(0.22) [11] 

ADRs Leading to Death 0 0 0 0 0 

TEAEs = treatment-emergent adverse events; ADRs = Adverse drug reactions. 

Note : Denominator of percentage is the number of subjects in each group. 

Overall Summary of TEAEs are displayed as ’number of subjects (percentage of subjects) [number of events]’ and others are displayed as “number of events. ”
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10/5 mg vs 5/5 mg, P = 0.0123), TC at 12 months (10/5 mg vs 5/5 mg,

 = 0.0257), and LDL-C at 6 months (10/5 mg vs 5/5 mg, P = 0.0160).

No significant within-group changes or between-group differences

ere observed in HDL-C, TG, FBG, HbA1c, or hs-CRP levels at either 6

r 12 month. 

ubgroup Analysis 

During the 12-month follow-up period, the incidence of MACCE was

ignificantly higher in patients with diabetes (0.95%, 95% CI: 0.44–

.46) compared to those without diabetes (0.38%, 95% CI: 0.18–0.59),

ith a statistically significant difference ( P = 0.0151) (Supplementary

able 2). Similarly, MACCE incidence differed by sex, with males show-

ng a higher incidence (0.79%, 95% CI: 0.48–1.11) than females (0.15%,

5% CI: 0.00–0.32) ( P = 0.0024) (Supplementary Table 3). 

Although the statin-treated group had a lower baseline LDL-C

evel (78.32 ± 37.18 mg/dL) compared to the statin-naïve group

99.77 ± 41.86 mg/dL, P < 0.0001), both groups showed a significant

eduction in LDL-C levels. At 6 months, LDL-C levels were significantly

educed in both groups, with a mean change of –2.94 ± 34.86 mg/dL

n the statin group and –16.68 ± 33.37 mg/dL in the nonstatin group

 P = 0.0011 and P < 0.0001, respectively). By 12 months, reductions

ere –7.45 ± 39.63 mg/dL and –17.96 ± 30.66 mg/dL, respectively

both P < 0.0001)(Supplementary Table 4). 

Additionally, subgroup analyses based on cardiovascular risk cate-

ory, smoking status, age, baseline blood pressure, and lipid levels were

onducted, but no significant differences in MACCE incidence were ob-

erved. 

afety Outcomes 

The incidence of TEAEs was 23.30% (1,167/5,009, 95% CI: 22.13–

4.49), with dizziness (2.02%), chest pain (1.74%), and increased blood

ressure (1.20%) being the most frequently reported. Permanent treat-

ent discontinuation due to TEAEs occurred in 3.75% (188/5,009, 95%

I: 3.24–4.32). 

Adverse drug reactions (ADRs) were reported in 3.11% (156/5,009,

5% CI: 2.65, 3.63), with dizziness (0.50%), peripheral oedema

0.32%), and headache (0.30%) being the most common. Permanent

reatment discontinuation due to ADRs occurred in 2.16% (108/5,009,

5% CI: 1.77, 2.60), dizziness (0.32%) and headache (0.32%) were the

ost frequently reported, followed by peripheral oedema (0.16%) and

ypotension (0.16%) ( Table 4 ). 

ADRs commonly associated with calcium channel blockers (CCBs)

nd statins were also assessed. Among CCB-related events, Oedema

eripheral (0.30%), Oedema (0.16%), face oedema (0.06%), flush-

ng (0.04%), and orthostatic hypotension (0.06%) led to permanent

rug discontinuation, while electrolyte imbalance did not. Additionally,
1109
tatin-related ADRs such as myalgia (0.12%) and hepatic function ab-

ormal (0.02%) contributed to permanent drug discontinuation. These

DRs were consistent with those listed in the approved product informa-

ion. In addition to these known reactions, several rare ADRs were iden-

ified that were neither listed in the approved labeling nor previously

eported in postmarketing surveillance. These included the following

vents, each reported in one case (0.08%): blood potassium increased,

ow-density lipoprotein increased, deep vein thrombosis, labile blood

ressure, eye pain, xerophthalmia, alcoholic liver disease, urinary tract

nfection, and epicondylitis (Supplementary Table 5). 

Serious treatment-emergent adverse events (SAEs) were reported

n 3.99% (200/5,009) of subjects. TEAEs leading to death occurred

n 0.22% (11/5,009). Serious ADRs were rare, occurring in 0.06%

3/5,009), and no ADRs leading to death were reported in any group.

o apparent dose-dependent trends were observed across groups for any

f these events. 

Time to first TEAE was analyzed in the safety set by dose group and

verall at 3, 6, 9, and 12 months, using the earliest event date per sub-

ect. In most dose groups and in the overall population, the cumulative

ncidence of first TEAE increased through the first 6 months and rose

ore gradually thereafter; the 10/10 mg group, with a smaller sample

ize, showed greater variability over time (Supplementary Figure 7). 

iscussion 

In this study, the 12-month incidence of MACCE following admin-

stration of fixed-dose Ros/Aml was 0.54% with no significant differ-

nces among dosage groups. Kaplan–Meier analysis supported these re-

ults, showing a uniformly low cumulative incidence of MACCE (0.58%)

cross all treatment groups. Ros/Aml therapy was associated with mean-

ngful reductions in both systolic and diastolic blood pressure, achiev-

ng target values recommended by hypertension guidelines. However,

he modest BP-lowering effect may reflect the high proportion of pa-

ients already on antihypertensive therapy at baseline and the lack of

 washout period. The absence of further reduction between 6 and 12

onths likely indicates a plateau, suggesting sustained efficacy of the

nitial response. Additionally, TC and LDL-C levels showed significant

mprovements at both 6 and 12 months across all dosage groups, indi-

ating a consistent lipid-lowering effect. The changes from baseline in

hese biomarkers were analyzed for each dose group, showing minimal

ariation across doses. As this was not a randomized controlled trial,

he dose groups were not necessarily well balanced, and higher doses

ay have been prescribed to patients with greater comorbidity or higher

aseline risk, potentially confounding between-group comparisons. 

Although indirect comparisons should be interpreted with caution

ue to differences in study design, population characteristics, and end-

oint definitions, the observed 12-month MACCE incidence of 0.54% in
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his study appears to fall within a range comparable to major cardiovas-

ular outcome rates reported in prior large-scale studies. 

For example, the JUPITER trial 20 , which investigated rosuvastatin

n individuals with elevated hs-CRP but no established cardiovascular

isease, reported an annual incidence of major adverse cardiovascular

vents (MACE) of approximately 0.77% in the treatment group. Simi-

arly, the HOPE-3 trial 21 , conducted in an intermediate-risk population,

emonstrated a MACE incidence of about 1% per year among those re-

eiving combination lipid-lowering and antihypertensive therapy. Fur-

hermore, a recent real-world study in Asian patients with hypertension

nd dyslipidemia 22 reported composite cardiovascular event rates rang-

ng from 0.73% to 1.33% per year, depending on risk stratification. 

Compared with the phase 3 trial, which employed rigorous inclu-

ion criteria such as predefined LDL-C and blood pressure thresholds,

ashout requirements, and the exclusion of patients with specific co-

orbidities, our study adopted a more pragmatic design. Both patients

ho were already receiving the fixed-dose combination and those newly

rescribed the treatment based on clinical judgment were included,

ithout a washout period. The inclusion of individuals with diverse co-

orbidities allowed our study to capture a broader patient population,

nhancing the reflection of real-world treatment patterns among those

ith both hypertension and dyslipidemia. Therefore, the low MACCE in-

idence observed in this study supports the cardiovascular protective po-

ential of the FDC in real-world clinical practice. Given that MACCE rep-

esents a clinically meaningful outcome in this population, these find-

ngs highlight the value of this regimen as a useful treatment option in

outine care. 

Given the substantial public health burden of CVDs, FDC therapy

as been increasingly recognized as a cost-effective and scalable strat-

gy for prevention. 23 , 24 Systematic reviews of economic evaluations in-

icate that FDCs can improve adherence and quality of life at equal or

ower cost compared with multiple monotherapies. 25 These attributes

ake FDCs well suited for integration into broader public health initia-

ives and healthcare delivery systems aimed at reducing the societal and

conomic impact of CVDs. 26 , 27 

Subgroup analysis revealed a significantly higher incidence of

ACCE in males and in patients with diabetes, consistent with es-

ablished associations between these risk factors and cardiovascular

isease. 28 , 29 These findings reinforce the need for tailored preventive

trategies targeting these high-risk populations. 

Cardiovascular risk stratification using the SCORE2 Asia-Pacific

odel (2019 ESC guideline) classified patients into low-to-moderate,

igh, and very high-risk categories. While no statistically significant

ifference in MACCE incidence was observed across groups, a trend to-

ard increasing event rates with escalating risk level was noted (0.0000,

.0024, and 0.0077 events/person-year, respectively) (Supplementary

able 6). The modest increase in the very high-risk group may reflect

he positive impact of intensive risk factor control, including pharmaco-

ogic interventions. 

Meanwhile, significant reductions in LDL-C levels were observed in

oth statin-naïve patients and those on prior statin therapy, indicating

reatment efficacy across both groups. Given that further LDL-C low-

ring is generally limited when continuing the same statin regimen,

he observed reduction in this group may suggest a potential benefit

ssociated with switching to the FDC. One possible explanation is im-

roved adherence resulting from regimen simplification 30 , which has

een associated with fixed-dose therapies. Although adherence was not

irectly measured in this study, the lipid-lowering effects observed even

n previously treated patients may indirectly reflect favorable changes in

edication-taking behavior. Although further studies are needed to un-

erstand the mechanisms behind these findings, our results suggest that

DC therapy with Ros/Aml may help reduce clinical inertia in routine

ractice. 

The overall safety profile of fixed-dose rosuvastatin/amlodipine ther-

py was favorable. Although some studies have suggested a potential

ssociation between statin use and an increased risk of new-onset dia-
 i  

1110
etes mellitus (NODM) 31 , no significant changes in FBG or HbA1c were

bserved across any dose group over the 12-month follow-up in this real-

orld study. Rare ADRs not listed in the approved product information

ere observed, interpretation requires caution due to the high rate of

oncomitant medication use (92.59% of all patients; 79.74% received

ardiovascular system drugs). 

This study has several limitations. Missing data for certain clinical

arameters, such as blood pressure and lipid profiles, may have influ-

nced the completeness of some analyses. However, this reflects the na-

ure of real-world research, where data collection follows routine clini-

al care rather than a strict protocol. Despite these gaps, the large sam-

le size allowed for sufficient statistical power to identify meaningful in-

ights. Secondly, although the improvements observed in blood pressure

nd lipid levels may be partly attributable to better medication adher-

nce, adherence was not directly measured in this study. This reflects

 common limitation of real-world studies, where detailed adherence

racking is often unfeasible. As adherence is central to the rationale for

DCs, future studies could incorporate digital tools or claims-based prox-

es to better capture adherence. Thirdly, as the study population was

imited to Korean patients, generalizability to other ethnic groups may

e limited. However, the baseline demographics, including mean age

66.80 years) and sex distribution, were comparable to those reported in

ajor global MACCE trials such as JUPITER 

20 and HOPE-321 , support-

ng the external relevance of our findings to broader hypertensive and

yslipidemic populations. Fourth, due to the observational design of this

tudy, there is limited ability to control for confounding variables and to

stablish causal relationships. Moreover, the large variation in patient

umbers across dose groups limits the statistical reliability of between-

roup comparisons. Notably, efficacy outcomes such as MACCE did not

emonstrate clear dose dependency. Finally, the 12-month follow-up

eriod may be insufficient to capture longer-term cardiovascular out-

omes, suggesting the need for further studies with longer follow-up. 

Despite these limitations, this is the first real-world study in Korea to

eport 12-month follow-up clinical outcomes of Ros/Aml combination

herapy in a large-scale study of more than 5,000 patients, offering prac-

ical insights into its use in routine care. In Korea, only the highest-dose

egimen (Ros/Aml 20/10 mg) was evaluated in a phase 3 trial for regula-

ory approval, while lower-dose combinations were approved based on

omparative dissolution test results. Their inclusion in this study reflects

eal-world prescribing patterns and addresses the need for evidence on

heir long-term effectiveness and safety. 

onclusion 

In conclusion, these results indicate that Ros/Aml is a safe and ef-

ective strategy for the simultaneous management of hypertension and

yslipidemia. The relatively low MACCE incidence observed, even when

ompared to other large-scale clinical trials, highlights the potential clin-

cal utility of this combination therapy in real-world cardiovascular risk

eduction. 
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