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Hypertension and dyslipidemia frequently coexist as major cardio-

ascular risk factors, presenting a significant challenge requiring com-

rehensive management. 1–4 In the Republic of Korea, among 9.8 million

atients with hypertension, approximately 3.4 million (34.6%) receive

oncurrent treatment for both conditions. 5 , 6 Current guidelines recom-

end simultaneous treatment of both conditions to comprehensively

educe overall cardiovascular risk. 3 , 7 

Angiotensin II receptor blockers (ARBs) have emerged as effec-

ive antihypertensive agents, with Fimasartan (FMS) demonstrating

articular efficacy across Asian populations. 8–12 FMS, an angiotensin

I type ‑1 receptor blocker, lowers blood pressure (BP) by inhibiting

asoconstriction and aldosterone-mediated effects within the renin–

ngiotensin system, showing rapid and sustained BP reductions in ran-

omized trials. 12 , 13 Atorvastatin (ATO) reduces hepatic cholesterol syn-

hesis via HMG ‑CoA reductase inhibition, while the addition of eze-

imibe (EZE) —a selective intestinal NPC1L1 cholesterol absorption in-

ibitor —provides incremental low-density lipoprotein cholesterol (LDL-

) lowering and improved cardiovascular outcomes compared to statin

onotherapy in high-risk populations. 14 

In patients with concomitant hypertension and dyslipidemia, coad-

inistration of FMS with a statin has been shown to improve control of

oth BP and LDL-C, with a safety profile comparable to that of monother-

py. Furthermore, triple combination regimens incorporating a renin–

ngiotensin system blocker with a statin + ezetimibe have demonstrated

ignificant additive reductions in BP and atherogenic lipids without an

ncrease in adverse events. 15–18 

However, the management of these coexisting conditions typically

equires multiple medications, increasing regimen complexity and po-

entially reducing patient adherence. In this context, treatment simplifi-

ation through single-pill fixed-dose combinations (FDCs) has been as-

ociated with improved adherence and more effective risk-factor con-

rol. Korean hypertension and dyslipidemia guidelines emphasize the

mportance of aggressive, integrated management in high-risk patients,

nderscoring the clinical utility of combination therapies that are both

fficacious and conducive to simplified dosing regimens. 19 , 20 

Despite these advances, robust randomized data specifically compar-

ng the FMS + ATO + EZE triple regimen against ATO/EZE dual ther-
2

ion and primary hypercholesterolemia are common and independent cardio-

tly coexist and warrant integrated management. This study aimed to evaluate

combination therapy (FMS + ATO/EZE) with Fimasartan (FMS), atorvastatin

ared with atorvastatin/ezetimibe (ATO/EZE) dual therapy or Fimasartan (FMS)

ertension and hypercholesterolemia. 

omized clinical trial was conducted across 25 clinical trial institutions in the

participants were screened, of whom 148 eligible participants were randomized

49), ATO/EZE ( n = 49), or FMS ( n = 50). The primary efficacy endpoints were

c blood pressure (msSBP) from baseline to week 8 in the FMS + ATO/EZE group

EZE group and the percentage change in low-density lipoprotein cholesterol

n the FMS + ATO/EZE group compared with that in the FMS group. Safety was

rgent adverse events (TEAEs). 

the FMS + ATO/EZE group demonstrated superior reduction in msSBP com-

st squares [LS] mean difference: –7.26 ± 2.84 mm Hg; 95% confidence interval

. Similarly, the percentage reduction in LDL-C was significantly greater in the

e FMS group (LS mean difference: –58.02% ± 4.03%; 95% CI: –66.03, –50.02;

EAEs was comparable across treatment groups: FMS + ATO/EZE (20.83%),

6.00%) ( P = 0.7030). Serious adverse events occurred in 1.36% of the total

cant difference between the groups ( P = 0.5480). 

herapy with FMS + ATO/EZE was superior to dual therapy or monotherapy in

s in patients with essential hypertension accompanied by primary hypercholes-

comparable with that of the individual components, confirming the tolerability

erapy. However, the 8-week follow-up period and enrollment of an exclusively

ssment of long-term effects and generalizability to other ethnic populations. 

py or FMS monotherapy in patients with essential hypertension and

rimary hypercholesterolemia remain limited; the recently completed

hase 3 study was designed to address this evidence gap. 21 

Therefore, this study aimed to compare and evaluate the efficacy

nd safety of a triple combination therapy with FMS, ATO, and EZE ver-

us ATO/EZE dual therapy or FMS monotherapy in patients with essen-

ial hypertension and primary hypercholesterolemia. The primary ob-

ectives were to assess BP control and cholesterol-lowering effects, and

he overall safety profile of these therapeutic approaches was evaluated.

ethods 

This multicenter phase III clinical investigation employed a random-

zed, double-blind, parallel-group design to assess the therapeutic effi-

acy and safety profile of a triple combination regimen comprising FMS,

TO, and EZE (ClinicalTrials.gov identifier: NCT05930028). 

tudy Population 

This study enrolled men and women aged ≥ 19 years who were diag-

osed with primary hypercholesterolemia accompanied by essential hy-

ertension and required medical treatment. At screening, eligible partic-

pants had triglyceride (TG) and LDL-C levels of < 400 and ≤ 250 mg/dL,

espectively. After providing written informed consent, participants un-

erwent a washout period of 4 weeks (extended to 6 weeks for those

reviously treated with fibrates), during which all lipid-lowering and an-

ihypertensive medications were discontinued, and therapeutic lifestyle

hanges were implemented. At baseline, participants were eligible for

andomization if they met two major criteria as follows: (1) uncontrolled

ypertension, defined as mean sitting systolic BP (msSBP) ≥ 140 and

 180 mm Hg with mean sitting diastolic BP (msDBP) < 110 mm Hg, and

2) LDL-C levels meeting the cardiovascular risk criteria based on the

orean guidelines for the management of dyslipidemia ( Supplemental

Online Only] Appendix Table SI ). 

The exclusion criteria included severe hypertension (msSBP ≥

80 mm Hg or msDBP ≥ 110 mm Hg) in the reference arm, significant

P differences between arms (msSBP ≥ 20 mm Hg and msDBP ≥ 10 mm

g measured three times), secondary hypertension or dyslipidemia,

ignificant cardiovascular/hepatic/renal disorders (estimated glomeru-
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Figure 1. Flowchart of participant disposition. ATO = atorvastatin; EZE = ezetimibe; FMS = Fimasartan. 
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ar filtration rate < 30 mL/min/1.73 m2 ), abnormal laboratory values

glycated hemoglobin ≥ 9%, aspartate aminotransferase (AST)/alanine

minotransferase (ALT) ≥ 2 × the upper limit of normal, serum creati-

ine ≥ 2 mg/dL), malignancy within 5 years, positive for hepatitis B or

 virus, pregnancy/nursing, recent clinical trial participation (within 4

eeks), or known hypersensitivity to study medications. 

tudy Design 

This multicenter investigation was conducted in 25 medical institu-

ions across the Republic of Korea between July 2023 and September

024. This study was performed in accordance with the International

onference on Harmonization-Good Clinical Practice guidelines and the

thical principles outlined in the Declaration of Helsinki. The study pro-

ocol was approved by the Ministry of Food and Drug Safety and respec-

ive institutional review boards of each participating center. 

Eligible participants with concurrent hypertension and hypercholes-

erolemia who met the inclusion criteria were randomized in a 1:1:1

atio using the stratified block method to receive one of three treatment

egimens as follows: (1) Triple combination therapy of FMS 60 mg and

TO 20 mg/EZE 10 mg (FMS + ATO/EZE group); (2) dual combina-

ion therapy of ATO 20 mg/EZE 10 mg (ATO/EZE group); or (3) FMS

0 mg monotherapy (FMS group). To maintain double-blind conditions,

ll participants received three investigational tablets daily, with match-

ng placebos identical in appearance to the corresponding active tablets.

articipants were instructed to take the study medication once daily at

he same time each day. The treatment period was 8 weeks, with no dose

djustments permitted. Medication adherence was assessed at each visit

ased on pill count and participant interviews conducted by investiga-

ors. The study design is illustrated in Figure 1 . 

tudy Outcomes 

The primary efficacy endpoints were the mean changes in msSBP

ompared between the FMS + ATO/EZE and ATO/EZE groups,

nd the mean percentage change in LDL-C compared between the

MS + ATO/EZE and FMS groups at week 8 compared to the baseline

or each. 

The secondary efficacy endpoints were the percentage change in

DL-C from baseline to week 4, mean change in msSBP from baseline

o week 4, mean change in msDBP from baseline to weeks 4 and 8, and
3

he percentage changes in TG, total cholesterol (TC), and high-density

ipoprotein cholesterol (HDL-C) from baseline to weeks 4 and 8. 

Safety endpoints were evaluated based on treatment-emergent ad-

erse events (TEAEs), laboratory assessments (from both central labora-

ory and clinical trial institutions), vital signs (pulse), physical examina-

ions, electrocardiograms, and changes in body weight. The occurrence

f adverse events and abnormal changes in clinical laboratory values

as compared between the treatment groups using appropriate statisti-

al methods according to the characteristics of each variable. 

easurement of Efficacy Parameters 

To evaluate the primary and secondary efficacy endpoints, measure-

ents of BP (msSBP and msDBP) and lipid parameters were performed.

lood pressure was measured in the upper arm that exhibited no func-

ional or anatomical abnormalities. At the screening visit (Visit 1), BP

as assessed in both upper arms, and the reference arm was determined

ased on the mean of three consecutive measurements. The arm with the

igher mean sitting systolic blood pressure (msSBP) was designated as

he reference arm. From subsequent visits onward, all BP measurements

ere performed exclusively on this designated arm. If the msSBP was

dentical in both arms, the arm with the higher msDBP was designated

nstead. If both msSBP and msDBP were equal, the arm with the highest

ndividual sitting SBP measurement was selected. If the highest sitting

BP was also identical in both arms, the arm with the highest individual

itting DBP measurement was designated as the reference arm. Blood

ressure was measured using a validated, sponsor-provided electronic

phygmomanometer. Three consecutive measurements were obtained at

ntervals of at least 2 minutes. The average value was calculated from

hese three measurements and recorded as an integer, rounded to the

earest whole number from the first decimal place. 

Blood samples for lipid profile analysis, including TC, TG, LDL-C, and

DL-C, were collected in the morning after a fasting period of at least

 hours. Lipid parameters (TC, TG, LDL-C, and HDL-C) were directly

easured from blood samples at the central laboratory at prebaseline

Visit 2), week 4, and week 8. 

ample Size Calculation 

This study aimed to simultaneously demonstrate the superiority of

he FMS + ATO/EZE group over the ATO/EZE group in msSBP reduction
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nd over the FMS group in LDL-C reduction as coprimary endpoints.

ince both coprimary endpoints should meet the superiority hypothesis

oncurrently, no multiplicity adjustment was made, and a significance

evel of 5% with 95% power was set for each endpoint, achieving an

verall power of 90%. 

The mean difference in SBP change after 8 weeks between

MS + ATO/EZE group and ATO/EZE group was − 12.46 mm Hg, and the

tandard deviation was assumed to be 15.6 mm Hg. Based on these as-

umptions, 42 participants were needed per treatment group. The mean

ifference in LDL-C level after 8 weeks between FMS + ATO/EZE group

nd FMS group was − 47.36%, and the standard deviation was assumed

o be 16.85%. Based on these assumptions, 4 participants were needed

er treatment group. 

Finally, a total sample size of 150 patients (50 patients per group)

as determined, considering a 15% dropout rate and a 1:1:1 random-

zation ratio. The following formula was used to determine sample size

or two independent means; n = 2 𝜎2 ( Z𝛼/2 + Z𝛽)2 /( 𝜇t – 𝜇c )
2 , where n :

ample size required in each group, 𝜇t – 𝜇c : mean difference between

reatment and control group, 𝜎: standard deviation, Z𝛼/2: significance

evel, Z𝛽 : power. 

tatistical Analysis 

The full analysis set comprised all randomized participants receiving

t least one dose of the study treatment and assessed at least once for

rimary efficacy variables after administration. The coprimary efficacy

ndpoints and continuous variables among secondary endpoints were

ompared between the groups using an analysis of covariance model,

ith baseline values and cardiovascular risk categories as covariates.

ategorical secondary endpoints were compared using logistic regres-

ion, with baseline values and cardiovascular risk categories as covari-

tes. For within-group comparison, paired t tests or Wilcoxon signed-

ank tests were used for continuous variables. 

Safety analyses were performed on the safety set, defined as the par-

icipants who received at least one dose of the investigational drug after

andomization. Adverse events were coded using the MedDRA version

7.0. 

Data were summarized using descriptive statistics for continuous

ariables and counts and proportions for categorical variables. For

etween-group comparison, continuous variables were assessed using

NOVA or Kruskal-Wallis tests, and for categorical variables, 𝜒2 or

isher’s exact tests were used. All statistical tests were two-sided, with

 < 0.05 considered statistically significant. Statistical analyses were

erformed using the SAS software (version 9.4; SAS Institute, Inc., Cary,

C, USA). 
igure 2. Study design. ATO = atorvastatin; EZE = ezetimibe; FMS = Fimasartan; V

eeks prior to prebaseline (Visit 2). 

4

esults 

aseline Characteristics 

A total of 315 participants were screened, and 148 were randomly

ssigned to receive FMS + ATO/EZE ( n = 49), ATO/EZE ( n = 49), or

MS ( n = 50) therapy ( Figure 2 ). During the 8-week treatment period,

0 participants discontinued the study, and 138 completed the treat-

ents (45 in the FMS + ATO/EZE, 45 in the ATO/EZE, and 48 in the

MS group). Among the 148 randomized participants, 147 (99.32%)

eceived at least one dose of the study medication and were included

n the safety analysis (48 [97.96%] in the FMS + ATO/EZE group, 49

100%] in the ATO/EZE group, and 50 [100%] in the FMS group). For

fficacy evaluation, 143 (96.62%) participants were included in the full

nalysis set (47 [95.92%] in the FMS + ATO/EZE group, 47 [95.92%]

n the ATO/EZE group, and 49 [98.00%] in the FMS group), with exclu-

ions primarily due to the lack of primary endpoint measurement after

he baseline visit. Demographic and baseline clinical characteristics, in-

luding baseline BP and lipid profiles, were similar among all groups

 Table I ). No significant differences were observed between the groups.

fficacy 

The mean changes in msSBP from baseline after 8 weeks of treat-

ent were –17.45, –10.04, and –21.31 mm Hg in the FMS + ATO/EZE,

TO/EZE, and FMS groups, respectively ( Table II ). Treatment with

MS + ATO/EZE resulted in a significantly greater reduction in msSBP

ompared to treatment with ATO/EZE (least squares [LS] mean differ-

nce, –7.26 mm Hg [95% confidence interval, CI: –12.91 to –1.61 mm

g], P = 0.0124) ( Figure 3 A ). The mean changes in msDBP from

aseline to 8 weeks were –5.94, –2.26, and –8.90 mm Hg in the

MS + ATO/EZE, ATO/EZE, and FMS groups, respectively. DBP reduc-

ion was significantly greater in the FAE group than in the AE group

LS mean difference, –3.97 mm Hg [95% CI: –6.82 to –1.12 mm Hg],

 = 0.0068). Regarding target BP achievement, the FMS + ATO/EZE

roup demonstrated an achievement rate of 38.30% (18 participants) at

eek 8, which was significantly higher than that in the ATO/EZE group

21.28%, 10 participants) ( Figure 3 B ). Although the FMS group showed

he highest achievement rate (51.02%, 25 participants) compared to the

MS + ATO/EZE group, this difference was not statistically significant. 

The LS mean percentage changes in LDL-C at 8 weeks compared

ith baseline values were –51.12% in the FMS + ATO/EZE group and

.91% in the FMS group ( Table III ). Treatment with FMS + ATO/EZE

ad significantly greater effects on LDL-C reduction than FMS alone (LS

ean difference, –58.02% [95% CI: –66.03% to –50.02%], P < 0.0001)

 Figure 4 A ). The LS percentage changes in the TC after the 8-week treat-
 = visit; W = week. ∗ For fibrates, patients would have a wash-out period for 6 
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Table I 

Baseline demographic and clinical characteristics of the full analysis set. 

FMS + ATO/EZE 

( N = 47) 

ATO/EZE 

( N = 47) 

FMS 

( N = 49) 

P value 

Age (years) 64.15 ± 11.30 63.43 ± 10.61 62.47 ± 9.26 0.7304A 

Male, n (%) 30 (63.83) 36 (76.60) 32 (65.31) 0.3438C 

Current smoker, n (%) 12 (25.53) 9 (19.15) 7 (14.29) 0.3800C 

BMI, (kg/m2 ) 26.55 ± 3.44 26.54 ± 3.15 26.12 ± 2.99 0.7800K 

Duration of essential hypertension (years) 8.92 ± 8.31 7.84 ± 6.68 6.41 ± 5.53 0.3937K 

Duration of primary hypercholesterolemia (years) 5.42 ± 5.23 5.91 ± 4.50 5.01 ± 4.37 0.4808K 

Drug therapy before enrollment 

Antihypertensive 35 (74.47) 35 (74.47) 37 (75.51) 0. 9908C 

Lipid-lowering 38 (80.85) 36 (76.60) 35 (71.43) 0.5542C 

Statin 37 (78.72) 33 (70.21) 35 (71.43) 0.5990C 

Ezetimibe 16 (34.04) 9 (19.15) 12 (24.49) 0.2475C 

Fibrates 3 (6.38) 4 (8.51) 1 (2.04) 0.3560F 

Omega-3 3 (6.38) 2 (4.26) 0 0.2029F 

Cardiovascular risk categories, n (%) 0.9998F 

Very high 16 (34.04) 15 (31.91) 16 (32.65) 

High 10 (21.28) 10 (21.28) 11 (22.45) 

Moderate 18 (38.30) 19 (40.43) 20 (40.82) 

Low 3 (6.38) 3 (6.38) 2 (4.08) 

A = ANOVA test; ATO/EZE = atorvastatin/ezetimibe dual therapy; BMI = body mass index; C = Chi-square test; F = Fisher’s 

exact test; FMS + ATO/EZE = Fimasartan, atorvastatin, and ezetimibe triple combination therapy; FMS = Fimasartan; 

K = Kruskal–Wallis test. 

Table II 

Changes in blood pressure from baseline to week 8. 

FMS + ATO/EZE 

( N = 47) 

ATO/EZE 

( N = 47) 

FMS 

( N = 49) 

Sitting SBP 

Baseline 152.04 ± 9.36 151.74 ± 10.10 148.82 ± 7.80 

Week 8 134.60 ± 15.09 141.70 ± 14.68 127.51 ± 12.88 

Change from baseline to week 8 –17.45 ± 14.71 –10.04 ± 13.25 –21.31 ± 12.44 

LS mean –16.98 ± 2.30 –9.72 ± 2.30 

LS mean –16.77 ± 2.30 –21.96 ± 2.33 

LS mean difference [95% CI] –7.26 [–12.91, –1.61] 5.19 [–0.34, 10.73] 

P value for LS mean difference 0.0124 0.0656 

Sitting DBP 

Baseline 91.00 ± 9.08 92.34 ± 10.40 92.37 ± 9.17 

Week 8 85.06 ± 9.30 90.09 ± 11.15 83.47 ± 9.22 

Change from baseline to week 8 –5.94 ± 6.96 –2.26 ± 7.41 –8.90 ± 8.34 

LS mean –5.90 ± 1.16 –1.93 ± 1.16 

LS mean –6.05 ± 1.22 –8.49 ± 1.24 

LS mean difference [95% CI] –3.97 [–6.82, –1.12] 2.45 [–0.47, 5.36] 

P value for LS mean difference 0.0068 0.0989 

ATO/EZE = atorvastatin/ezetimibe dual therapy; DBP = diastolic blood pressure; FMS + ATO/EZE = Fimasartan, atorvas- 

tatin, and ezetimibe triple combination therapy; FMS = Fimasartan; LS = least squares; SBP = systolic blood pressure. 
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ent were –36.08% in the FMS + ATO/EZE group and 5.01% in the

MS group ( P < 0.0001). TG levels were significantly decreased in the

MS + ATO/EZE group compared to that in the FMS group (LS mean dif-

erence, –18.26% [95% CI, –32.88% to –3.64%], P = 0.0150). The per-

entage changes in the HDL-C levels in the FMS + ATO/EZE, ATO/EZE,

nd FMS groups were 6.33%, 6.40%, and 2.65%, respectively. No statis-

ically significant difference in HDL-C levels was observed between the

roups; however, all groups demonstrated increased HDL-C levels after

reatment. 

The FMS + ATO/EZE group demonstrated significant lipid-lowering

fficacy, with 65.96% (31 participants) of patients reaching their LDL-

 targets at week 8, which was comparable to the achievement rate of

0.21% (33 participants) in the ATO/EZE group ( Figure 4 B ). Both the

MS + ATO/EZE and ATO/EZE groups substantially outperformed the

MS group, which showed a minimal lipid-lowering effect, with only

.08% (two participants) achieving their LDL-C goals at week 8. 

afety 

Safety analyses were performed on the safety set, defined as the 147

articipants who received at least one dose of the investigational drug
5

fter randomization (FMS + ATO/EZE group, 48 participants; ATO/EZE

roup, 49 participants; FMS group, 50 participants). TEAEs occurred in

9 patients (19.73%), with a total of 40 events. Most of the 40 adverse

vents had mild-to-moderate severity (26 mild, 13 moderate, and 1 se-

ere). In the treatment group, TEAEs were reported in 10 participants

20.83%), with 16 events in the FMS + ATO/EZE group, 11 partici-

ants (22.45%) with 13 events in the ATO/EZE group, and 8 partici-

ants (16.00%) with 11 events in the FMS group. The difference in the

E incidence rates between the treatment groups was not statistically

ignificant ( Table IV ). 

Serious TEAEs were reported in two participants (1.36%), with a

otal of two events. The FMS + ATO/EZE group had one case of ap-

endicitis (2.08%), and the ATO/EZE group had one case of humerus

racture (2.04%). 

Among the TEAEs, ADRs that could not exclude a causal rela-

ionship occurred in 14 (9.52%), with a total of 20 events. ADRs

ere observed in five participants (10.42%) with seven events in the

MS + ATO/EZE group, four participants (8.16%) with six events in the

TO/EZE group, and five participants (10.00%) with seven events in

he FMS group ( P = 0.9410). The most frequently reported ADRs were

izziness in five participants (3.40%) with five events, ALT increase and
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Table III 

Percent changes in lipid variables from baseline to week 8 (mg/dL). 

FMS + ATO/EZE 

( N = 47) 

ATO/EZE 

( N = 47) 

FMS 

( N = 49) 

LDL-cholesterol 

Baseline 146.81 ± 34.61 156.53 ± 34.70 151.22 ± 33.32 

Week 8 69.66 ± 23.40 69.33 ± 24.63 155.65 ± 37.10 

Percent change from baseline to week 8 –50.44 ± 18.94 –53.63 ± 19.16 6.34 ± 24.98 

LS mean –50.00 ± 2.82 –51.18 ± 2.89 

LS mean –51.12 ± 3.34 6.91 ± 3.44 

LS mean difference [95% CI] 1.18 [–5.85, 8.21] –58.02 [–66.03, –50.02] 

P value for LS mean difference 0.7392 < 0.0001 

Total cholesterol 

Baseline 217.13 ± 37.79 228.51 ± 38.96 222.86 ± 37.49 

Week 8 137.36 ± 25.89 136.96 ± 26.44 228.40 ± 43.47 

Percent change from baseline to week 8 –35.37 ± 14.39 –38.64 ± 14.25 4.48 ± 19.27 

LS mean –35.72 ± 2.01 –36.89 ± 2.07 

LS mean –36.08 ± 2.50 5.01 ± 2.58 

LS mean difference [95% CI] 1.18 [–3.85, 6.21] –41.09 [–47.08, –35.09] 

P value for LS mean difference 0.6431 < 0.0001 

Triglyceride 

Baseline 160.45 ± 60.69 165.66 ± 70.78 166.41 ± 65.20 

Week 8 121.21 ± 67.14 115.91 ± 50.42 160.50 ± 74.40 

Percent change from baseline to week 8 –18.55 ± 40.36 –26.94 ± 22.72 –1.28 ± 33.79 

LS mean –20.03 ± 5.18 –27.49 ± 5.20 

LS mean –20.71 ± 6.12 –2.46 ± 6.24 

LS mean difference [95% CI] 7.46 [–5.30, 20.22] –18.26 [–32.88, –3.64] 

P value for LS mean difference 0.2486 0.0150 

HDL-cholesterol 

Baseline 48.89 ± 13.74 49.09 ± 10.10 49.31 ± 11.75 

Week 8 50.81 ± 11.21 51.65 ± 10.57 50.42 ± 13.42 

Percent change from baseline to week 8 6.33 ± 19.71 6.40 ± 17.38 2.65 ± 13.32 

LS mean 5.30 ± 2.89 5.58 ± 2.92 

LS mean 7.22 ± 2.72 4.15 ± 2.80 

LS mean difference [95% CI] –0.28 [–7.32,6.76] 3.07 [–3.39,9.52] 

P value for LS mean difference 0.9371 0.3475 

ATO/EZE = atorvastatin/ezetimibe dual therapy; DBP = diastolic blood pressure; FMS + ATO/EZE = Fimasartan, atorvastatin, and 

ezetimibe triple combination therapy; FMS = Fimasartan; LS = least squares; SBP = systolic blood pressure. 

Table IV 

Summary of treatment-emergent adverse events (TEAE) in the safety set. 

FMS + ATO/EZE 

( N = 48) 

ATO/EZE 

( N = 49) 

FMS 

( N = 50) 

P value 

TEAEs 10 (20.83), [16] 11 (22.45), [13] 8 (16.00), [11] 0.7030C 

Severity 

Mild 9 9 8 

Moderate 7 3 3 

Severe 0 1 0 

Serious TEAEs 1 (2.08), [1] 1 (2.04), [1] 0 (0.00), [0] 0.5480F 

ADRs 5 (10.42), [7] 4 (8.16), [6] 5 (10.00), [7] 0.9410F 

Nervous system disorders 

Dizziness 3 0 2 

Headache 0 2 0 

Investigations 

Alanine aminotransferase increased 1 1 1 

Aspartate aminotransferase increased 1 1 1 

Blood creatine phosphokinase increased 0 1 0 

Gastrointestinal disorders 

Abdominal distension 1 0 1 

General disorders and administration site 

conditions 

Chest discomfort 1 0 0 

Chest pain 0 0 1 

Musculoskeletal and connective tissue disorders 

Musculoskeletal stiffness 0 1 1 

Numbers are “number of subjects (%), [number of events]. ”

ADR = adverse drug reaction; ATO/EZE = atorvastatin/ezetimibe dual therapy; C = Chi-square test; F = Fisher’s exact test; 

FMS + ATO/EZE = Fimasartan, atorvastatin, and ezetimibe triple combination therapy; FMS = Fimasartan; TEAE = treatment- 

emergent adverse event. 

6
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Figure 3. (A) The mean msSBP from baseline to 4 and 8 weeks of treatment. (B) Proportion of subjects achieving target blood pressure at week 4, week 8 (%). 

Figure 4. (A) The mean LDL-C from baseline to 4 and 8 weeks of treatment. (B) Proportion of subjects achieving LDL-C treatment goals at week 4, week 8 according 

to cardiovascular risk categories (%). 

A  

e

D

 

t  

F  

d  

n  

s  

t  

a  

c  

a  

d  

p  

i

L  

p  

p  

l  

d  

s  

d  

b  

w

 

s  

t  

s  

e  

t  

t  

o  

l  
ST increase, each occurring in three participants (2.04%) with three

vents. 

iscussion 

Our study was a randomized, double-blind, multicenter, phase III

rial that evaluated the efficacy and safety of a triple combination of

MS + ATO/EZE in patients with concurrent hypertension and dyslipi-

emia. After 8 weeks, the FMS + ATO/EZE group demonstrated a sig-

ificantly greater reduction in msSBP than the ATO/EZE group and a

ubstantial LDL-C reduction compared to FMS monotherapy group. The

riple combination preserved a robust antihypertensive efficacy equiv-

lent to FMS monotherapy, despite the incorporation of lipid-lowering

omponents. The safety profile remained consistent across all treatment

rms, without significant differences in TEAE incidence. Previous evi-

ence has demonstrated that concurrent management of BP and lipid

rofiles yields superior cardiovascular outcomes compared to address-

ng single risk factors. The Anglo-Scandinavian Cardiac Outcomes Trial–
7

ipid Lowering Arm study showed that adding statin therapy to antihy-

ertensive treatment reduced major cardiovascular events by 36% in

atients with hypertension. 22 In fact, the combination of an ARB and

ipid-lowering agents is frequently prescribed for their additive risk re-

uction of cardiovascular disease. 23 , 24 Moreover, FDCs with ARBs and

tatins could have additional beneficial effects beyond apparent BP re-

uction and lipid profile control. 25 , 26 The FMS + ATO/EZE triple com-

ination therapy may offer clinically meaningful benefits for patients

ith concomitant hypertension and hypercholesterolemia. 

Statins may enhance the antihypertensive effects of ARBs through

everal mechanisms. 27–29 Indeed, meta-analyses of randomized con-

rolled trials have reported that statins modestly but significantly reduce

ystolic BP in hypertensive patients. 30 However, the magnitude of this

ffect can vary across studies, and its clinical significance is still a mat-

er of discussion. Furthermore, this additive benefit may not be consis-

ent across all statin-ARB combinations. These BP-lowering effects may

ccur through pleiotropic mechanisms, including suppression of vascu-

ar smooth muscle cell proliferation, decreased angiotensin II-type 1 re-
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eptor expression, enhanced nitric oxide bioavailability, and improved

rterial compliance. 31 , 32 Favorable pharmacokinetic interactions may

lso contribute, as some studies have shown increased ARB concentra-

ions when coadministered with statins. 33 , 34 These findings provide a

ationale for investigating the triple combination of FMS + ATO/EZE in

atients with concurrent hypertension and hypercholesterolemia. 

The tolerability and safety of FMS + ATO/EZE combination are note-

orthy because combination therapies may raise concerns regarding in-

reased adverse events. Our study confirmed no significant differences

n TEAEs across the treatment groups, with serious adverse events re-

aining infrequent. This safety profile was consistent with the known

rofiles of individual drug components, suggesting no significant phar-

acological interactions between FMS, ATO, and EZE. These findings

rovide clinical reassurance for physicians aiming for comprehensive

anagement of both hypertension and dyslipidemia in high-risk pa-

ients. The FMS + ATO/EZE triple combination therapy could enhance

edication adherence and consequently optimize therapeutic outcomes

n real-world clinical settings. This potential for improved adherence

s a key advantage of FDCs, as managing multiple cardiovascular risk

actors often leads to polypharmacy, which can negatively impact pa-

ient compliance. A recent large-scale, retrospective real-world analy-

is in Germany by Koenig et al. 35 provided evidence supporting this,

emonstrating that patients receiving lipid-lowering therapy as an FDC

ad significantly better adherence and persistence over a 12-month pe-

iod compared to those on multipill regimens. 

Mild, transient elevations in ALT and AST were observed in a small

umber of participants receiving Fimasartan-containing therapy. Al-

hough the elevations were asymptomatic and resolved without inter-

ention, prior studies have reported similar enzyme increases associated

ith ARBs, including Fimasartan. No participant discontinued treatment

ue to hepatic events, and all values remained within two times the up-

er limit of normal. These findings suggest a favorable hepatic safety

rofile, although liver enzyme monitoring may be considered in vulner-

ble patients. 

Our study has several limitations. First, the 8-week follow-up period

as insufficient to fully evaluate the long-term effects on lipid profiles

nd BP. Second, all participants in this study were of Asian ethnicity,

hich may limit the generalizability of our findings to other ethnic

roups. Ethnic differences in pharmacodynamic and pharmacokinetic

esponses to both antihypertensive and lipid-lowering agents have been

eported. For instance, the GEMINI-AALA trial demonstrated variations

n the efficacy of amlodipine/atorvastatin therapy among diverse ethnic

opulations, and a pharmacogenetic analysis in healthy Korean subjects

evealed distinct atorvastatin pharmacokinetic profiles compared with

on-Asian cohorts. 36 , 37 These differences underscore the need for cau-

ion when extrapolating our results to non-Asian populations and high-

ight the importance of conducting future large-scale, multiethnic stud-

es to confirm these findings. Lastly, as a phase III licensing study pri-

arily designed to assess the efficacy and safety of the FMS + ATO/EZE

riple combination, we did not specifically investigate its effects in pa-

ients with comorbidities, such as diabetes mellitus or heart failure,

hich frequently coexist with hypertension and hypercholesterolemia.

evertheless, FMS + ATO/EZE triple combination therapy for 8 weeks

ignificantly improved both BP and lipid profiles in patients with es-

ential hypertension and primary hypercholesterolemia, supporting its

otential as a valuable treatment option for these coexisting conditions.

onclusions 

In Korean patients with concomitant hypertension and hypercholes-

erolemia, the triple combination of Fimasartan, atorvastatin, and eze-

imibe achieved greater BP reduction than atorvastatin/ezetimibe and

reater LDL-C reduction than Fimasartan alone, with a lipid-lowering ef-

ect similar to atorvastatin/ezetimibe. The regimen was well tolerated,

upporting its use for simultaneous BP and lipid control in this popula-

ion. 
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