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Abstract

Background: To assess the efficacy and safety of a combination therapy involving fimasartan, amlodipine, and rosuv-
astatin in patients with essential hypertension and dyslipidemia who fail to respond to fimasartan monotherapy.

Methods: This phase Ill, randomized, double-blind, multicenter study was conducted in adults aged 19-70 years.
Patients who voluntarily consented were screened for eligibility to enroll in the study. Patients who failed to respond
to 4 weeks of fimasartan monotherapy were randomized with a 1:1:1 ratio to the fimasartan 60 mg/amlodipine

10 mg —+ rosuvastatin 20 mg (FMS/ALD 4 RSV) as study group, fimasartan 60 mg/amlodipine 10 mg (FMS/ALD) as
control 1 group, and fimasartan 60 mg + rosuvastatin 20 mg (FMS 4 RSV) as control 2 group. The primary efficacy
endpoints were the change in the sitting systolic blood pressure and the rate of change in the low-density lipoprotein
cholesterol (LDL-C) level from baseline to 8 weeks. The adverse events, adverse drug reactions, physical examination
findings, laboratory test results, electrocardiograms, and vital signs were evaluated to assess safety in the study.

Results: Of 138 randomized patients, 131 were conducted efficacy analysis, and 125 completed the study. For the
change in LDL-C and sitting SBP (SiSBP) as primary efficacy assessments, the change in LDL-C at week 8 was signifi-
cantly reduce in the FMS/ALD + RSV group than in the control 1 group (P<0.001). The change in SiSBP at week 8 were
greater reduce in the FMS/ALD 4+ RSV group than in the FMS 4+ RSV group (both P<0.001). For the safety evaluation,
there were no differences among the treatment groups in the incidence of adverse drug reactions.
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Conclusions: The fimasartan/amlodipine 4+ rosuvastatin combination therapy can effectively and safely lower
blood pressure and improve lipid levels in patients with essential hypertension and dyslipidemia who fail to respond

adequately to fimasartan monotherapy.

Trial registration: NCT03156842, Registered 17 May 2017

Keywords: Hypertension, Dyslipidemias, Fimasartan, Amlodipine, Rosuvastatin, Combination drug therapy

Background

Studies have shown that a combination therapy using two
or more drugs with complementary mechanisms is more
effective than a single treatment and can also increase
patients’ tolerance to adverse events (AEs) that are dose
dependent. Many studies have confirmed that the simul-
taneous use of calcium channel blockers (CCBs) and
angiotensin receptor blockers (ARBs) appears effective
[1-3].

Fimasartan is an ARB-based drug that selectively
blocks the angiotensin II receptor, especially the AT1
receptor. ARB-based drugs have several advantages and
are considered the primary prescription drug for the
treatment of hypertension. First, the safety of these drugs
is well established compared to that of other types of
antihypertensive drugs. In addition, several ARB clinical
trials have confirmed that ARBs are clinically efficacious
in treating patients with heart failure, myocardial infarc-
tion, atrial fibrillation, and diabetic renal impairment as
well as improving blood pressure conditions [4, 5]. More-
over, among the many advantages of ARB-based drugs,
they also selectively act on the angiotensin II receptor.

CCB-based drugs, including amlodipine, are known
to induce cardioprotective effects and treat atheroscle-
rosis as well as reduce blood pressure. Amlodipine is a
dihydropyridine-based CCB that mainly acts on vascular
smooth muscle cells or L-type (L-type: long lasting) cal-
cium receptors of the myocardium, blocking the influx
of calcium into the cells and reducing the resistance of
peripheral blood vessels, thereby lowering blood pres-
sure. ARB-type drugs and CCB-type drugs are adminis-
tered together because they decrease blood pressure even
more when administered together compared with alone
and have few side effects, so this combination drug is
already being developed [6].

Rosuvastatin, like other statin drugs, is known to
reduce the concentration of total cholesterol (TC) and
LDL-C by inhibiting the enzyme HMG-CoA reductase,
an enzyme in the mevalonate pathway, a cholesterol syn-
thesis pathway. In particular, rosuvastatin has the best
inhibitory effect of this enzyme due to its high affinity
with HMG-CoA reductase, effectively reducing LDL cho-
lesterol levels and increasing HDL cholesterol levels [7].

Based on the facts mentioned above, we intend to
develop a combination therapy involving fimasartan,

amlodipine, and rosuvastatin, which are already commer-
cially available drugs for hypertension and dyslipidemia.
The purpose of this study was to evaluate the efficacy and
safety of the fimasartan, amlodipine, and rosuvastatin
combination therapy in patients with essential hyperten-
sion and dyslipidemia who did not respond adequately to
fimasartan monotherapy.

Methods

Study design and protocol

This phase III clinical trial was a randomized, double-
blind, multicenter study according to the Declaration of
Helsinki and Good Clinical Practice guidelines. The insti-
tutional review board at each clinical site approved the
study. This clinical study targeted males and females aged
19 to 70 years who had were confirmed to have essential
hypertension and dyslipidemia at the screening visit (visit
1). If an individual was selected as an eligible patient after
the screening test, he or she underwent therapeutic life-
style changes (TLCs) for 4 weeks (£5 days) before the
prebaseline visit (visit 2), and the TLCs were continued
throughout the study period (Fig. 1). Following fimasar-
tan 60 mg monotherapy, patients with uncontrolled
blood pressure (140 mmHg <sitting systolic blood pres-
sure [SiSBP]<180 mmHg) at the baseline visit (visit 3)
were recruited.

By the time of the screening examination, the patients
who were previously taking antihypertensive/lipid con-
trol drugs had undergone a wash-out period of 4 weeks
before the baseline visit during the run-in period.

At the baseline visit, the patients who were finally eli-
gible to participate in the study were randomly assigned
to the fimasartan 60 mg/amlodipine 10 mg+rosuvasta-
tin 20 mg (FMS/ALD +RSV) as study group, fimasartan
60 mg/amlodipine 10 mg (FMS/ALD) as control 1 group,
or fimasartan 60 mg+rosuvastatin 20 mg (FMS+RSV)
as control 2 group according to an allocation ratio of
1:1:1. The patients orally consumed three tablets once
a day for 8 weeks and visited the clinical sites at week 4
(visit 4) and week 8 (visit 5) for safety and efficacy assess-
ments. To guarantee data quality, monitoring was per-
formed according to the Korean Good Clinical Practice
guidelines, and the clinical trial data were collected using
an electronic data capture system. The first patient was
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Fig. 1 Study design. *In the case of taking fibrate class drugs, at least two weeks of a wash-out period had taken during the screening period

enrolled on July 31, 2017, and the last patient follow-up
was completed on December 7, 2018.

Patients

Patients (age 19-70 vyears) with hypertension
(140/90 mmHg on antihypertensive medication) and
dyslipidemia (defined in accordance with the National
Cholesterol Education Program Adult Panel III [NCEP-
ATP III] [8] or currently on lipid modifying medica-
tions) were included (Table 1). Exclusion criteria were a
SiSBP > 180 mmHg at screening and baseline visit and/
or sitting diastolic blood pressure (SiDBP)>110 mmHg;
differences between arms>20 mmHg for SiSBP

or>10 mmHg for SiDBP; secondary hypertension; sec-
ondary dyslipidemia (nephrotic syndrome, dysproteine-
mia, Cushing syndrome, and obstructive hepatopathy);
fasting triglyceride level at baseline visit>400 mg/dL;
history of myopathy, rhabdomyolysis, and/or creatinine
kinase > 2-fold upper limit of normal; history of hyper-
sensitivity to angiotensin receptor antagonist and/or
HMG-CoA reductase inhibitors; gastrointestinal surgery
or active inflammatory gastrointestinal diseases poten-
tially affecting study drug absorption in the preceding
12 months; uncontrolled (glycated hemoglobin>9% at
prebaseline visit) or insulin-dependent diabetes mel-
litus; liver disease (aspartate aminotransferase and/

Table 1 Inclusion criteria and LDL-C goals for therapeutic lifestyle changes

Risk category Major risk factors?

LDL-C goal (mg/dL) LDL-C level (mg/dL) TG level (mg/dL)

High risk CHD® or CHD risk equivalents®
(10-yr risk >20%)
2+ Risk factors (10 yr risk < 20%)

0-1 Risk factor

Moderate risk
Low risk

<100 >100 <400
<130 >130
<160 >160

LDL-C Low-density lipoprotein cholesterol, TG Triglyceride, CHD Coronary heart disease, HDL High-density lipoprotein

2 Risk factors: include cigarette smoking, hypertension (blood press > 140/90 mmHg or on antihypertensive medication), low HDL cholesterol (<40 mg/dL), family
history of premature CHD (CHD in male first-degree relative <55 years of age; CHD in female first-degree relative < 65 years of age), and age (men > 45 years;

women > 55 years)

5 CHD includes history of myocardial infarction, unstable angina, stable angina, coronary artery procedures (angioplasty or bypass surgery), or evidence of clinically

significant myocardial ischemia

¢ CHD risk equivalents include clinical manifestations of noncoronary forms of atherosclerotic disease (peripheral arterial disease, abdominal aortic aneurysm, and
carotid artery disease [transient ischemic attacks or stroke of carotid origin or >50% obstruction of a carotid artery]), diabetes, and 2 + risk factors with 10-year risk for

hard CHD >20%
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or alanine aminotransferase > 2-fold upper normal
limit); hepatitis B (including positive test for HBsAg) or
hepatitis C-positive; impaired function of kidney (Cre-
atinine clearance<30 mL/min; human immunodefi-
ciency virus infection; electrolyte imbalance (sodium
level <130 mmol/L or potassium level<3.5 mmol/L
or>5.5 mmol/L); retinal hemorrhage; visual disturbance
or retinal microaneurysm within the past 6 months; his-
tory of abusing drugs or alcohol; ischemic heart disease
within the previous 6 months (angina pectoris, acute
myocardial infarction); peripheral vascular disease);
percutaneous coronary intervention, or coronary artery
bypass graft within the previous 6 months; severe cer-
ebrovascular disease within previous 6 months (cerebral
infarction, or cerebral hemorrhage); New York Heart
Association functional class III and VI heart failure;
clinically significant cardiac arrhythmia; or history of any
type of malignancy within the previous 5 years; women
in pregnancy, breastfeeding, or child-bearing potential
without no intention of using a contraceptive.

Efficacy and safety evaluation

To assess efficacy, lipid tests targeting the triglyceride
(TG), TC, LDL-C, and HDL-C levels were conducted.
For blood pressure (SiSBP, SiDBP), the reference arm
was selected at the screening visit, and the mean value
of three measurements was used.

The primary efficacy assessments were the percent-
age change in LDL-C after 8 weeks from the baseline,
which was compared between the FMS/ALD + RSV
group and FMS/ALD group, and the change in SiSBP
after 8 weeks from the baseline, which was compared
between the FMS/ALD +RSV group and FMS+RSV
group.

The secondary efficacy assessments were the change in
SiSBP after 8 weeks from the baseline, which was com-
pared between the FMS/ALD+RSV group and FMS/
ALD group, and the change in LDL-C after 8 weeks
from the baseline, which was compared between the
FMS/ALD +RSV group and FMS+RSV group. Addi-
tionally, the changes in TC, HDL-C, TG after 8 weeks
from the baseline; the blood pressure control rate
(SiSBP < 140 mmHg and SiDBP < 90 mmHg) after 8 weeks
of treatment; and the ratio of achieving treatment goals
according to the NCEP-ATP III guidelines after 8 weeks
of treatment (Table 1). The overall compliance of the
investigational drug was also evaluated for the duration
of the study.

The safety assessments were conducted by AEs, adverse
drug reactions (ADRs), vital signs, laboratory test results,
physical examination findings, electrocardiograms, chest
X-rays, and pregnancy test for the duration of the study.
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Determination of sample size

This phase III study was to demonstrate the superior-
ity of FMS/ALD +RSV group regarding the therapeu-
tic effect measured by the change in SiSBP compared to
FMS+ RSV group at week 8 from baseline and percent-
age change in LDL-C compared to FMS/ALD group at
week 8 from baseline.

Two statistical hypotheses were therefore established
and the subject number was determined. Total test power
was set to 80% for the whole hypothesis whereas the two-
sided significance level was set to 5% for each hypothesis.
Without adjusting multiplicity, each of the hypotheses
had the test power set to 90%.

For the change in SiSBP from FMS/ALD + RSV group,
the value was assumed to be equal to the change in
SiSBP in the FMS+RSV group based on the results of
a previous study. For the estimation of the differences
in the mean and the standard deviation (SD) between
the two groups, weighted mean and pooled SD from
the previous studies were utilized [9, 10]. The difference
between the two treatment groups in SiSBP response was
13.63 mmHg with a pooled SD of 17.80 mmHg, and it
was determined that at least 36 patients were required for
each group. Assuming a dropout rate of 20%, at least 135
patients (45 patients per group for three groups) were
concluded for the sample size.

For LDL-C, the percent change in LDL-C was —52.35%
for FMS+RSV and -6.53% for fimasartan. The differ-
ence in the mean was 45.82% and SD was conservatively
assumed to be 16.82% through previous study [10]. At
least four patients for each group were required as the
sample size to compare the LDL-C responses, which
results in a total of 12 patients in three groups when
dropout rate was assumed as 20%.

In conclusion, as the number of patients required to
compare the SiSBP reduces was greater than the num-
ber required for the LDL-C reduces, the sample size was
determined to be 135 patients.

Statistical analysis

This study followed the intention-to-treat principle,
demographic, baseline data and efficacy assessment was
used as the full analysis set (FAS). The safety assessment
was performed with the safety set (SS).

The demographic data and baseline characteristics
were summarized for each treatment group, and any
missing data were analyzed without additional correc-
tions. For the continuous data, descriptive statistics are
presented, and the categorical data are presented as fre-
quencies and ratios (%). For the efficacy assessments,
analysis of covariance (ANCOVA) was performed using
the baseline values as covariates to assess the differences
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between the two FMS/ALD + RSV groups with a two-
sided significance level of 5%. Moreover, the least square
(LS) mean and standard error for each administration
group, the LS means for the difference between the two
groups and the P-value and 95% two-sided confidence
interval (CI) for both groups are presented.

All AEs were analyzed using MedDRA ver. 21.1
(https://www.meddra.org/) as standardized data for the
“system organ class” and “preferred term” The percent-
age of patients who experienced any AEs between groups
was compared using chi-square or Fisher exact tests.
Incidence of AEs was presented according to relationship
with study drugs. All statistical analyses were performed
using SAS ver. 9.3 (SAS Institute, Cary, NC, USA).

Results

Disposition of the patients

A total of 331 patients from the 26 sites were screened,
and 193 patients who did not meet the inclusion and
exclusion criteria in the eligibility assessment were
excluded. Accordingly, 138 patients were randomly
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assigned and 125 patients completed the clinical trial.
For the reasons for dropout, withdrawal of consent
(n=2), ADR (n=6), deviation of the inclusion and
exclusion criteria (#=2) and other reason (n=3) were
noted. Of the 138 patients randomly assigned to groups
in this clinical trial, 131 patients were included in effi-
cacy analysis after excluding seven patients owing to
missing efficacy data (Fig. 2).

Demographics and baseline characteristics

The mean+SD age of the patients was
60.42+6.83 years; 85 patients (64.89%) were aged
19— 64 vyears, and 46 patients (35.11%) were aged
65 years or older. The baseline SiSBP and SiDBP
were 153.14£9.15 mmHg and 91.59+8.26 mmHg,
respectively. The baseline LDL-C and HDL-C were
155.40 £ 32.35 mg/dL and 47.71 +12.15 mg/dL, respec-
tively. The demographics and baseline characteristics
were not significantly different between the groups
(Table 2).

[ Enrollment ]

Assessed for eligibility (n=331)

Excluded (n=193)
" Not meeting inclusion criteria (n=173)

" Declined to participate (n=15)
" Other reasons (n=5)

Randomized (n=138)

| [

Allocation ] v

l

Allocated to FMS/ALD+RSV group (n=48)
" Received allocated intervention (n=47)
" Did not receive allocated intervention (n=1)

Allocated to FMS/ALD group (n=46)
" Received allocated intervention (n=46)
" Did not receive allocated intervention (n=0)

Allocated to FMS+RSV group (n=44)
" Received allocated intervention (n=44)
" Did not receive allocated intervention (n=0)

Follow-Up J

Lost to follow-up (n=0)

Discontinued intervention (n=6)

" Withdrawal of consent (n=1)

" Adverse Reaction (n=1)

" Not meeting inclusion criteria (n=1)
" Others (n=3)

Lost to follow-up (n=0)
Discontinued intervention (n=2)
" Prohibited drug administration (n=1)

Lost to follow-up (n=0)
Discontinued intervention (n=5)
" Withdrawal of consent (n=1)

Analysed (n=46)
" Excluded from analysis (n=1)

" Excluded from analysis (n=0)

" Others (n=1) " Others (n=4)
Analysis ] 3 3
Analysed (n=46) Analysed (n=44)

" Excluded from analysis (n=0)

Fig. 2 Flow diagram., FMS/ALD + RSV group, fimasartan 60 mg/amlodipine 10 mg 4+ rosuvastatin 20 mg treatment, study group; FMS/ALD group,
fimasartan 60 mg/amlodipine 10 mg treatment, control 1 group; FMS 4 RSV group, fimasartan 60 mg+ rosuvastatin 20 mg treatment, control 2
group, FAS, full analysis set; PPS, per protocol set; SS, safety set
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Table 2 Demographics and baseline characteristics (full analysis set)
Characteristic FMS/ALD -+RSV® FMS/ALD® FMS + RSV* P-value®
(n=43) (n=45) (n=43)
Demographic
Age (yr) 59.65+7.43 60.84+6.29 60.74+£6.85 0.743
Age group (yr) 0.631
19-64 30+£69.77 27£60.00 28+£65.12
>65 13+£3023 18+£40.00 154+34.88
Sex 0.542
Male 32 (74.42) 36 (80.00) 30 (69.77)
Female 11(25.58) 9(20.00) 13(30.23)
Weight (kg) 73.14+£12.70 71.29+10.01 745341152 0.335
Height (cm) 164.87 +8.08 164.84+7.67 164.814+8.37 0.999
BMI (kg/m?) 0202
>185t0<23 3(6.998) 7 (15.56) 1(2.33)
>23t0<25 7(16.28) 10 (22.22) 8(18.60)
>25t0<30 28 (65.12) 25 (55.56) 25 (58.14)
>30 5(11.63) 3(6.67) 9(20.93)
Smoke 0.548
Smoker 11 (25.58) 12 (26.67) 12 (27.91)
Nonsmoker 17 (39.53) 17 (37.78) 22(51.16)
Ex-smoker 15 (34.88) 16 (35.56) 9(20.93)
Drink 0.385
Drinker 26 (60.47) 26 (57.78) 20 (46.51)
Nondrinker 17 (39.53) 19 (42.22) 23(53.49)
Baseline characteristic
SiSBP (mmHg) 153.984+10.29 152.934+8.69 152.524+8.56 0912
SiDBP (mmHg) 89.714£8.01 90.69+8.61 9441+£753 0.019
LDL-C (mg/dL) 157.214+27.45 1512243286 157.954+3643 0.566
TC (mg/dL) 221.77+£28.38 213.51£3556 223.77+40.14 0.348
TG (mg/dL) 196.424+79.24 180.53+63.86 1884047513 0.769
HDL-C (mg/dL) 484441365 459341207 48.84+£10.59 0.361
Pulse (beats/min) 74.65+11.83 77.51+£12.69 7723£11.35 0.619

Data are presented as mean = standard deviation or number (%)

BMI Body mass index, SiSBP Sitting systolic blood pressure, SiDBP Sitting diastolic blood pressure, LDL-C Low-density lipoprotein cholesterol, TC Total cholesterol, TG

Triglyceride, HDL-C High-density lipoprotein cholesterol

2 FMS/ALD + RSV; study group, fimasartan 60 mg/amlodipine 10 mg+ rosuvastatin 20 mg treatment

b FMS/ALD; control 1 group, fimasartan 60 mg/amlodipine 10 mg treatment
€ FMS +RSV; control 2 group, fimasartan 60 mg + rosuvastatin 20 mg treatment

4 Statistical methods testing for difference among treatment groups (ANOVA, Kruskal-Wallis test, chi-square test, or Fisher exact test)

Clinical efficacy

The percentage change of LDL-C from baseline at week
8 showed greater in the FMS/ALD + RSV group than in
the FMS/ALD group (-48.52+18.63 vs. 4.43+18.27,
P<0.001). The percentage change of LDL-C between
the FMS/ALD4RSV group and FMS4RSV group
was not different (-48.57+2.77 vs. —-49.64+2.77,
P=0.785). The least square mean (LSM) difference of
LDL-C percentage change between FMS/ALD + RSV

group and FMS/ALD group treatment groups was
—43.69% +3.95% (95% CI, —51.55 to —35.83).

The FMS/ALD + RSV group was significantly reduce
in SiSBP from baseline at week 8 compared to that
reported for FMS+RSV group (-22.724+1.93 vs.
-11.11£1.93, P<0.001). The changes of SiSBP was
not significantly different between FMS/ALD + RSV
group and FMS/ALD groups (-22.634+1.90 vs.
-26.32+1.85, P=0.169). Likewise, the reduction in
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SiDBP from baseline at week 8 was significantly larger
in the FMS/ALD+ RSV group compared to that in
the FMS+ RSV group (-12.714+1.23 vs. —6.94+1.23,
P=0.002). The FMS/ALD+RSV group and EMS/
ALD group were not significantly different in the
reduction of SiDBP (-11.83+1.08 vs. —12.88+1.06,
P=0.490). The LSM difference in SiSBP and SiDBP
between FMS/ALD+RSV group and FMS+RSV
group was—11.62 mmHg (95% CI, —17.04 to—6.19)
and —5.78 mmHg (95% CI,—9.30 to—2.25), respec-
tively. Changes in SiSBP, SiDBP and LDL-C are pre-
sented in Table 3 and Fig. 3.

The control rate of BP and response rate of LDL-C at
week 8 are presented in Fig. 4. The control rate in FMS/
ALD + RSV group, FMS/ALD group, and FMS+ RSV

Table 3 Change in SiSBP, SiDBP, and LDL-C from baseline at week 8
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group was 76.74, 82.22, and 41.86%, respectively
(FMS/ALD+ RSV vs. FMS/ALD; odds ratio [OR],
0.80; P=0.697). The response rate of LDL-C in FMS/
ALD+ RSV group, FMS/ALD group, and FMS+ RSV
group was 81.40, 15.56, and 88.37%, respectively
(FMS/ALD 4 RSV vs. EMS +RSV; OR, 0.56; P=0.346)
(Fig. 4).

Comparable to changes in LDL-C, FMS/ALD + RSV
group also showed a greater lowering effect on TC
and TG, as well as HDL-C elevation compared to
that reported for FMS 4+ RSV group (Table 4). Overall
compliance of treatment period in FMS/ALD + RSV
group, FMS/ALD group, and FMS+ RSV group was
94.49 +8.84, 96.74+6.34, and 92.28 +18.36, respec-
tively (P=0.117). There were not significantly different.

Variable Treatment groups FMS/ALD + RSV FMS/ALD + RSV
vs. FMS/ALD vs. FMS + RSV
FMS/ FMS/ALD® FMS+RSV¢  LSM difference (SE) P-value® LSM P-value®
ALD +RSV? (n=45) (n=43) difference (SE)
(n=43)
SiSBP (mmHg)
Baseline 1539841029 15293+8.69 152.524+8.56
Week 8 131.004£13.77  12694+£11.84 14167411418
Change -2298+1365 -2599+1387 -10.85+12.24
P-value <0.001 <0.001 <0.001
ANCOVA result
LSM (SE) -22.724+193 -26324+1.85 -11.114+£1.93 3.68+2.65 0.169 -11.62+2.73 <0.001
SiDBP (mmHg)
Baseline 89.71£801 90.69+861 9441+£7.53
Week 8 78.17+8.68 77534698 86.31+£8.79
Change -1154+£886  -13.16+821 -8.10£857
P-value <0.001 <0.001 <0.001
ANCOVA result
LSM (SE) -1183+£1.08  -1288+106 -6944123 1.05+1.51 0490 -578+£1.77 0.002
LDL-C (mg/dL)
Baseline 1572142745 151.22+£3286 1579543643
Week 8 80.67£32.29 143.58+36.70 774242726
Percent -48524+1863 -443+1827 -49.68+18.19
change
P-value <0.001 0111 <0.001
ANCOVA result
LSM (SE) -483242.82 -463+£2.76 -49.64+2.77 -43.6943.95 <0.001 1.07+£391 0.785

Data are presented as mean =+ standard deviation unless otherwise indicated

SiSBP Sitting systolic blood pressure, SiDBP Sitting diastolic blood pressure, LDL-C Low-density lipoprotein cholesterol, LSM Least square mean, SE Standard error,

ANCOVA Analysis of covariance

@ FMS/ALD + RSV; Study group, fimasartan 60 mg/amlodipine 10 mg+ rosuvastatin 20 mg treatment

b FMS/ALD; Control 1 group, fimasartan 60 mg/amlodipine 10 mg treatment
€ FMS + RSV; Control 2 group, fimasartan 60 mg + rosuvastatin 20 mg treatment

d Comparison between treatment was analyzed by ANCOVA model adjusted for factor and baseline values
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Safety and tolerability

The safety analysis was conducted in 136 patients, the
incidence of AEs and ADRs were 18.38% and 5.88%,
respectively (Table 5). There was no significant dif-
ference in the incidence of ADRs among groups
(P=0.907). Adverse events reported were oedema
peripheral, dizziness, essential tremor, nasopharyngi-
tis, influenza, nausea, blood creatine phosphokinase
increased, rash, pruritus (n=1, respectively) in the
FMS/ALD 4+ RSV group; oedema peripheral, asthenia,
chronic gastritis, musculoskeletal stiffness, hot flush

(n=1, respectively) in the FMS/ALD group; headache
(n=3), nasopharyngitis (n=2), blood creatine phos-
phokinase increased (n=2), chest pain, injury associ-
ated with device, abdominal pain upper, diarrhoea,
blood lactate dehydrogenase increased, rash, arthralgia,
clavicle fracture, gastric cancer (n=1, respectively) in
the FMS + RSV group.

The reported ADRs were essential tremor, pruri-
tus, rash, nausea in the FMS/ALD + RSV group (n=1,
respectively). There were no AEs or ADRs that resulted
in death during the study. Regarding safety evaluation,
there was no significant differences among the groups
in ADRs, and no specific issues other than known AEs
were found.
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Table 4 Percent change in total cholesterol, HDL-C, and triglyceride from baseline at week 8
Variable Treatment groups FMS/ALD + RSV FMS/ALD + RSV
vs. FMS/ALD vs. FMS + RSV
FMS/ALD +RSV®  FMS/ALD® FMS -+ RSV* LSM difference (SE)  P-value®  LSM difference (SE) ~ P-value®
(n:43) (n=45) (n :43)

TC (mg/dL)

Baseline 221.774+2838 2135143556  223.77+£40.14

Week 8 150.81 +33.64 20591439.13  14437+£29.51

Percentchange  -31.73+£13.93 -3.18+12.76 -3444+1335

P-value <0.001 0.102 <0.001
ANCOVA result

LSM (SE) -31444+2.03 -3454+1.98 -3432+£1.99 -27.9942.85 <0.001 246£2.81 0.384
HDL-C (mg/dL)

Baseline 4844+13.65 459341207 48.844+10.59

Week 8 55.00£16.16 46.53+11.01 53.42+£1041

Percentchange  14.60+1850 33241751 11.51+£18.84

P-value <0.001 0211 0.002
ANCOVA result

LSM (SE) 15.18+2.62 2.77£2.56 11624268 1241 +3.68 0.001 2.88£3.80 0450
TG (mg/dL)

Baseline 19642 4+79.24 180.53+63.86 18840+75.13

Week 8 161.744+88.30 181.09+77.77 1481447034

Percent change  -14.84+3559 7.73+£46.90 -15.73+38.11

P-value 0.009 0.629 0.001
ANCOVA result

LSM (SE) -1330+6.07 6.26+594 -16.29+542 -19.56+852 0.024 2004767 0.795

Data are presented as mean -+ standard deviation unless otherwise indicated

TC Total cholesterol, HDL-C High-density lipoprotein cholesterol, TG Triglyceride, ANCOVA Analysis of covariance, LSM Least square mean, SE Standard error

2 FMS/ALD + RSV; study group, fimasartan 60 mg/amlodipine 10 mg+ rosuvastatin 20 mg treatment

b FMS/ALD; control 1 group, fimasartan 60 mg/amlodipine 10 mg treatment
€ FMS +RSV; control 2 group, fimasartan 60 mg + rosuvastatin 20 mg treatment

d Comparison between treatment was analyzed by ANCOVA model adjusted for factor and baseline values

Discussion

Currently, many hypertensive patients cannot con-
trol their blood pressure with a single drug, and thus,
fixed-dose combination drug prescriptions are increas-
ingly being used. In addition to patients who have not
responded to existing drugs, patients who require
active blood pressure management from the early stage
of treatment can be prescribed combination drugs [11,
12]. Combination drugs improve patient compliance
[13] and reduces the frequency of visits needed for
titration of each drug, which is convenient for patients
and lowers their blood pressure more quickly. Moreo-
ver, it is known that the proportion of hypertensive
patients with dyslipidemia is high. Due to a synergis-
tic effect, the risk of cardio-cerebrovascular disease
increases when both diseases exist, and it has been
recommended that both diseases be treated simulta-
neously. Moreover, several studies have demonstrated
that the risk of cardio-cerebrovascular disease can

be reduced effectively when both diseases are treated
simultaneously [14].

This study was evaluated that combination of fimasar-
tan 60 mg/amlodipine 10 mg+ rosuvastatin 20 mg for
8 weeks to patients with hypertension and dyslipidemia
was effective and safe in lowering blood pressure and
LDL-C.

The FMS/ALD + RSV group showed significantly dif-
ferent that SiSBP and SiDBP lowering effects than did the
FMS+ RSV group. In addition, compared to the FMS/
ALD group, the FMS/ALD + RSV group showed signifi-
cant increase in HDL-C and decreases in LDL-C, TC,
and TG.

From these results, it was confirmed that the fimasar-
tan/amlodipine + rosuvastatin therapy lowered blood
pressure, improved lipid levels, and significantly reduced
both lipid and blood pressure levels more than the con-
trol drug did. Additionally, the FMS/ALD + RSV group
showed a higher control rate than did the FMS+RSV
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Table 5 Overall summary of AE and ADR

Variable FMS/ALD + RSV FMS/ALD group® FMS + RSV group© Total

group? (n=46) (n=44) (n=136)
(n=46)

AE 8(17.39) [9] 4(8.70) [5] 13(29.55) [16] 25(18.38) [30]
95% Cl 6.44-28.34 0.55-16.84 16.06-43.03 11.87-24.89
P-value 0.038
Severity (mild, moderate, severe) 81,0 5,00 14,1,1 27,2,1

ADR 3(6.52) [4] 2(435)[3] 3(6.82) [4] 8(5.88) [11]
Exact 95% Cl 1.37-17.90 0.53-14.84 1.43-18.66 2.57-11.26
P-value 0.9074
Severity (mild, moderate, severe) 4,0,0 3,0,0 4.0,0 11,0,0

Drug related adverse reactions
Headache 0 0 2 (4.55) [2] 2(147)[2]
Essential tremor 1217)[1] 0 0 1(0.74) [1]
Asthenia 0 1(2.17)[1] 0 1(0.74) [1]
Oedema peripheral 0 1217)[1] 0 1(0.74) [1]
Blood creatine phosphokinase increased 0 0 1(227)[1] 1(0.74) [1]
Blood lactate dehydrogenase increased 0 0 1227)1] 1(0.74) [1]
Pruritus 1(17)[1] 0 0 1(0.74) [1]
Rash 1(217)11] 0 0 1(0.74) 1]
Nausea 1(17)M 0 0 1(0.74) M
Hot flush 0 117)11] 0 1(0.74) 1]

Data are presented as number of patients (%) and [case]
AE Adverse event, ADR Adverse drug reaction, C/ Confidence interval

2 FMS/ALD + RSV; study group, fimasartan 60 mg/amlodipine 10 mg+ rosuvastatin 20 mg treatment

b FMS/ALD; control 1 group, fimasartan 60 mg/amlodipine 10 mg treatment
€ FMS +RSV; control 2 group, fimasartan 60 mg + rosuvastatin 20 mg treatment

group and a higher goal attainment rate of LDL-C than
did the FMS/ALD group.

In terms of safety, there were no significant differences
among groups in the incidence of ADRs. No ADRs that
occurred in the study group were different from those
described as potential side effects of existing study drugs
and fimasartan + rosuvastatin drugs.

Fimasartan is a drug used to treat hypertension that
selectively blocks angiotensin II receptor type 1 and its
safety and efficacy have been proven in various stud-
ies [15]. It is necessary for most patients to receive more
than two medications, as monotherapy is often not
enough to control BP completely. In addition, combin-
ing medications with different action mechanism induces
an additive BP-lowering effect through mechanism that
complements one another. Furthermore, a treatment
method with a fixed-dose can increase patient compli-
ance and convenience by reducing the required number
of drugs and visits for the titration of each drug, and by
lowering BP in a shorter amount of time [16, 17]. There-
fore, for better control of BP, the current guidelines rec-
ommend treatment regimens that combine low-dose
medications or incorporates a different class of drug at

low doses. The most frequently used fixed-dose combi-
nation therapy among many combinations of antihy-
pertensive drugs are renin-angiotensin system (RAS)
inhibitors and CCBs. On the other hand, patients who
takes ARBs have the highest adherence level, followed by
angiotensin-converting enzyme (ACE) inhibitors, CCBs,
B-blockers, and diuretic agents. The good safety profile
of ARB also allows effective treatment of hypertension
and heart failure. As a result, fix-dose therapies most
commonly combine ARBs instead of ACE inhibitors for
inhibition of RAS. Amlodipine is a dihydropyridine cal-
cium antagonist that gradually and sustainably reduces
BP by lowering peripheral vascular resistance. When
concomitantly used with other antihypertensive agents,
amlodipine has the advantage of showing a stronger
BP-lowering effect [18]. Additionally, the incidence of
amlodipine side effects that depend on dose, such as
edema in ankles, are lowered when used concomitantly
with an ARB [18]. Rosuvastatin is an HMG-CoA reduc-
tase inhibitor that effectively lowers LDL-C more than
other members of the statin group and is an effective
medication for preventing cardiovascular diseases (CVD)
[7]. Between the overall safety profiles of study treatment,
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fimasartan/amlodipine treatment, and fimasartan + rou-
vastatin treatment, there were no significant differences
in the study results. This study showed that blood pres-
sure lowering and LDL-C reduction was apparent after
week 4 and that there was no further reduction in blood
pressure and LDL-C between week 4 and 8.

In effect, therapeutic inactivity results from the delay in
dose titration and a prior study has indicated that early goal
achievement has been proven beneficial in the prevention
of CVD in high-risk patients [19]. Consequently, a fixed-
dose combination of study, conceivably be an appropriate
option for hypertensive and dyslipidemic patients who fail
to respond sufficiently to fimasartan monotherapy.

Limitation

Our study has limitations. First, a larger study population
would be better to assess the primary endpoint of SiSBP
and LDL-C reduction and target level attainment after
8 weeks with three treatment groups. Second, the ethi-
cal issue that FMS/ALD group do not receive anti-dyslip-
idemia drugs.

Conclusion

In this study, among the patients with essential hyperten-
sion and dyslipidemia who did not respond to fimasar-
tan monotherapy, those who took study had lower blood
pressures and improved lipid levels than did those in the
FMS/ALD group and FMS+RSV group. Additionally,
when the three single drugs (fimasartan 60 mg, amlodi-
pine 10 mg, and rosuvastatin 20 mg), which have been
shown to be effective in monotherapy, are prescribed
as a fixed-dose combination drug, the improvements in
blood pressure and lipid levels may occur earlier, and
the frequency of drug titration visits may be reduced for
patients’ convenience.
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