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The safety and efficacy of fimasartan have been evaluated through post-marketing surveillance
in real world clinical practice. The multi-center, prospective, open-label and non-interventional
study. A total of 3,945 patients (3,729 patients for safety assessment and 3,473 patients for efficacy
assessment) were screened in patients with essential hypertension in 89 study centers from 9 Sep-
tember 2010 through 8 September 2016. Among the total patients, 2,893 patients (77.6%) were
administered fimasartan for 24 weeks or longer and were classified as 'patients with long-term
follow-up', and the additional safety and efficacy analysis were performed. The improvement was
defined as systolic blood pressure (SBP) controlled to < 140 mmHg or decreased SBP differences >
20 mmHg after treatment or diastolic blood pressure (DBP) controlled to < 90 mmHg or decreased
DBP differences > 10 mmHg after treatment. Adverse drug reactions (ADRs) were reported in
3.8% patients; dizziness, and hypotension were the most frequently reported ADRs in total patients.
The results of patients with long-term follow-up were comparable with total patients. The overall
improvement rate in all efficacy assessment at the last visit was 87.1% (3,025/3,473 patients). The
overall improvement rate of the patients with long-term follow-up was 88.9%. Fimasartan was well

tolerated, with no new safety concerns identified and an effective treatment in the real world clinical

practice for Korean patients with hypertension.

Introduction

Hypertension is a risk factor of cardiovascular diseases af-
fecting a population of more than 1 billion throughout the
world and is a serious disease directly and indirectly causing
the death of young adults and the middle-aged who are ac-
tive in economic activities as well as the elderly. According to
the study of Lawes, et al., the ‘premature death’ in 7.6 million
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people out of the world population and the loss of 92 million
disability-adjusted life years were affected by hypertension, and
54% of stroke and 47% of ischemic heart diseases were caused
by hypertension.[1] It was confirmed in Korean studies that
hypertension is a factor related to stroke and transient ischemic
attack or a risk factor of death from cardiovascular diseases.[2-
4] Also, WHO predicted that the cardiovascular diseases caused
by hypertension or other risk factors would become the world's
number 1 cause of death by 2020.[5] Therefore, the purpose of
hypertension treatment is to reduce the morbidity and mortal-
ity rates of cardiovascular diseases.

Typical antihypertensive agents include beta-blockers, renin
inhibitors, angiotensin converting enzyme inhibitor (ACEI),
angiotensin II receptor blocker (ARB), calcium channel blocker
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(CCB), diuretics, etc. These therapeutic agents are all employing
the principle of blocking the physiological mechanism causing
hypertension, and demonstrate antihypertensive effect. ACEIs
have played an important role in the treatment of hypertension
and heart failure for the past 10 years or so, but their use has
been limited due to well-known side effects such as dry cough
and angioedema. These side effects are believed to be caused by
the inhibition of the metabolism of bradykinin and substance P
in addition to the inhibition of the generation of angiotensin II
by ACE inhibitors.[6-8] Out of two types of typical receptors of
angiotensin II, ARB drugs selectively block AT1 receptor which
was confirmed to mediate most of the actions by angiotensin
II such as vasoconstriction and secretion of aldosterone and
have less side effects of ACE inhibitors, so they are being widely
used recently. It has proved to be clinically effective not only on
hypertension but also on kidney diseases and heart failure of
patients with type 2 diabetes.

Fimasartan, the ninth and latest ARB, was approved for the
treatment of hypertension by the Ministry of Food and Drug
Safety (MFDS) on September 9, 2010. Fimasartan, a pyrimidin-
4(3H)-one derivative of losartan with the imidazole ring re-
placed, which enables higher potency and longer duration than
losartan.[9]

A total of 5 clinical studies have performed for fimasartan in
patients with hypertension - phase IIa and phase IIb study,[10]
ambulatory blood pressure monitoring (ABPM) study,[11]
phase III active-controlled study,[12] and phase IIIb study[13] -
and demonstrated the clinical efficacy of fimasartan. This post-
marketing surveillance data was reported to MFDS on Decem-
ber 7, 2016 and updated to product information on August 18,
2017. The objective of this article is to provide an evaluation of
the clinical utility of fimasartan in the treatment of patients with
hypertension from the results of this post-marketing surveil-
lance.

Methods

Study design

This was multi-center, prospective, open-label and non-
interventional study. The study was approved by the respective
Institutional Review Boards. The data was collected across 89
centers in Korea from September 9, 2010 to September 8, 2016.
The objective of the study was to evaluate the safety and efficacy
of fimasartan (Kanarb®, Boryung pharmaceutical Co., Ltd) as
an antihypertensive therapy during a planned treatment and
observation period for at least 8 weeks.

Study patients

This study enrolled all patients sequentially and thoroughly
who received fimasartan and provided consent to participation
in this study in outpatients or hospitalized patients who had
the indication (essential hypertension) of fimasartan. However,
those patients who were prohibited from fimasartan admin-
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istration (patients who have hypersensitivity to fimasartan or
any of the ingredients contained in fimasartan, pregnant or
breast-feeding women, patients on renal dialysis, patients with
moderate to severe hepatic impairment, patients with biliary
atresia, patients with a genetic condition such as galactose intol-
erance or glucose-galactose malabsorption, patients with dia-
betes or moderate to severe renal impairment (GFR < 60 mL/
min/1.73m’), or patients with diabetic nephropathy who are
taking angiotensin-converting enzyme (ACE) inhibitors) were
excluded.

Patients were to receive once daily fimasartan 30 mg to 60
mg at the same time each day if possible (e.g., in the morning)
with or without having a meal and if the blood pressure was not
regulated well at this dose, fimasartan was increased up to once
daily 120 mg. Considering that "MFDS Notification No. 2010-
94" specifies the total number of patients as 3,000, this study has
set a goal to make assessment on more patients than the speci-
fied number. Although, antihypertensive agents are normally
administered for an extended period of time of 24 weeks or lon-
ger, investigation on long-term use was performed in approxi-
mately 15% or more of the total patients. Patients who received
the fimasartan for 24 weeks or longer were classified as patients
with long-term follow-up.

Measurements

This study had following items to be evaluated regarding de-
mographic characteristics, drug administration status, safety,
and efficacy.

The demographic data were collected for study center, sex,
age, and BMI of patients. The date of diagnosis and duration
of disease regarding medical history of hypertension and other
diseases, and presence of hepatic or renal impairment were
investigated. For administration conditions of fimasartan, num-
ber of daily administrations, duration of administration, treat-
ment compliance, change in dose and reason for dose change,
etc. were investigated. Efficacy assessment was conducted based
on the blood pressure measured at each visit and by classifying
efficacy by 'clinical symptoms' and 'overall improvement rate’
at the last visit. Clinical symptoms were categorized as either
Tmproved', 'Worsened', or 'Unchanged'. Clinical symptom was
assessed as Tmproved' if any of the followings was met: 1) post-
dose DBP decreased > 10 mmHg from pre-dose: 2) post-dose
DBP regulated to a normal blood pressure of < 90 mmHg: 3)
post-dose SBP decreased by > 20 mmHg from pre-dose: or 4)
post-dose SBP regulated to a normal blood pressure of < 140
mmHg. In addition, if the blood pressure was increased after
administration of fimasartan, it was defined as "Worsened' while
any case that fell under neither Tmproved' nor 'Worsened' was
defined as 'Unchanged'.

For the decision on the overall improvement rate at the last
visit of each patient, it was assessed as Tmproved' if blood pres-
sure lowering effect was observed after treatment, as 'Unim-
proved' if not included in the improved range or worsened, or as
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'Unassessible’ if cannot be evaluated compared to pre-treatment
status.

The safety assessment including the incidence of any adverse
events (AEs) and serious adverse events (SAEs) along with their
severity and relationship to the fimasartan during or after ad-
ministration.

The severity of AEs was categorized into Mild, Moderate, or
Severe while the causal relationship was evaluated under the
categories of Certain, Probable/Likely, Possible, Unlikely, Con-
ditional/Unclassified, or Unassessible/Unclassifiable. ADRs
defined as AEs for which causal relation to fimasartan could not
be denied. All data were collected and managed by established
Target eCRF® database system. Medical coding was performed
for medical history, concomitant medications, and adverse
events. Medical history was classified by System Organ Class
(SOC) and Preferred Term (PT) of WHOART 092, 2009. Drug
administration status was standardized into Anatomical class
(level 1) and Therapeutic class (level 2) using WHO drug refer-
ence 2015 (ATC Code). Also, all collected AEs were standard-
ized into SOC and PT prior to database lock using MedDRA
19.0.

Statistical analysis

The analysis set was classified as the safety analysis set and the
efficacy analysis set. Case report form collection set was defined
as the total patients whose case report forms were collected and
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the safety analysis set was defined as the patients who received
at least one dose of fimasartan and had safety follow-up (phone
call, letter, e-mail, request for additional visit, etc.) completed.
The efficacy analysis set was defined as the patients who were
included in the safety analysis set, excluding patients who re-
ceived fimasartan for less than 8 weeks and patients who did not
conduct efficacy assessment. Also, from the above safety analy-
sis set and efficacy analysis set, the patients who received the
fimasartan for 24 weeks or longer were classified as the patients
with long-term follow-up group.

For the demographic characteristics, the descriptive statistics
(number of patients, mean, standard deviation, median, mini-
mum, maximum) were presented for continuous data, and fre-
quencies and percentages were presented for categorical data.

In the safety assessment, the incidence and the number of AEs
has been summarized. In addition, the incidence of AEs by fac-
tor was tested using the chi-square test or the fisher’s exact test.

In the efficacy assessment, the number of patients (n) and
percentage (%) of clinical symptom assessment (Improved,
Unchanged, or Worsened) at each visit and the overall improve-
ment rate at the last visit (Improved, Unimproved, or Unas-
sessible) in the efficacy analysis set were described. The overall
improvement rate, in particular, was classified as effective for
Improved cases and as ineffective for Unimproved or Unassess-
ible cases to perform the efficacy assessment of fimasartan by
factor. All analysis was performed for demographic characteris-

Total

N=3,945

Excluded from safety
assessment®
N=216

(1) n=26
(2) n=12
(3) n=19
(4) n=159

Safety assessment

Patients with long-term
follow-up (safety)

Excluded from efficacy
assessment™
N=256

N=3,729

(5) n=195
(6) n=61

N=2,893

| Completion | |

Completion |

| N=3,285 | |

N=2,852 |

Discontinuation

Discontinuation

Discontinuation of
safety assessment**
N=444

N=444

(7) n=89
(8) n=96
(9) n=159
(10) n=100

N=41

Efficacy assessment

Patients with long-term
follow-up (efficacy)

N=3,473

N=2,852

Figure 1. Subject disposition. *Reason for exclusion: (1)=Administered prior to informed consent, (2)=Not administered fimasartan, (3)=Prohibited
from receiving fimasarrtan, (4)=Lost to follow-up, (5)=Administration for < 8 weeks, (6)=Efficacy assessment not performed. **Reason for discontinuation:

(7)=Poor response, (8)=Adverse events, (9)=No visit, (10)=Others.
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tics, safety, and efficacy equally in both all patient group and pa-
tients with long-term follow-up group using the fimasartan for
24 weeks or longer. Also, all statistical analysis were performed
using SAS® Version 9.4 (SAS institute, Cary, NC, USA) with a
two-sided test at a 5% significance level.

Results

Demographic and baseline characteristics

A total of 3,945 patients with essential hypertension were
screened from 89 centers. Of these, 216 patients who were ad-
ministered prior to informed consent, were not administered
fimasartan, were prohibited from receiving fimasartan, or were
lost to follow-up were excluded, and consequently 3,729 patients

Table 1. Baseline and demographic characterics — Safety assessment

Su-Eun Han, et al.

included in the safety assessment. Two hundred fifty six patients
were excluded from the efficacy assessment due to administra-
tion for < 8 weeks or the efficacy assessment not done, and con-
sequently 3,473 patients had had the efficacy assessment. There
were a total of 2,893 patients with long-term follow-up for safety
assessment who received fimasartan for 24 weeks or longer, of
whom 2,842 patients were included in the efficacy assessment
(Fig. 1).

Of 3,285 (88.1%) patients completed in this study, while 444
(11.9%) patients were discontinued. The reasons for discon-
tinuation were no visit (n=159, 35.8%), adverse events (n=96,
21.6%), poor response (n=89, 20%), and others (n=100, 22.5%).

Among a total of 3,729 patients for safety assessment, 2,043
patients (54.8%) were males and 1,686 patients (45.2%) were

Total patients Patients with long-term follow-up

(n=3,729)

(n=2,893)

Factor
Sex Male
Female
Age (Year) Mean+SD
Median(Min, Max)
Pediatric Patients <18 years
>18 years
Elderly Patients <70 years
>70 years
BMI (kg/m?) MeanzSD

Median (Min, Max)

Classify of Hypertension Primary Hypertension
Secondary Hypertension
Duration of Hypertension (Month) Mean+SD
Median
Systolic blood pressure (mmHg) Mean+SD
Median (Min, Max)
Diastolic blood pressure (mmHg) Mean+SD

Median (Min, Max)
Medical History" Hepatic impairment
Renal impairment
others
Concurrent Disease' Hepatic impairment

Renal impairment

Others
Total duration of administration (Day) Mean+SD

Median (Min, Max)
Total duration of administration (Week) <8 weeks

>8 weeks, <24 weeks

>24 weeks

2,043 (54.8%)
1,686 (45.2%)

1,580 (54.6%)
1,313 (45.4%)

63.8£12.1 63.8£12.0
65.0 (17.0,106.0) 65.0 (17.0,106.0)
1 (0.03%) 1 (0.03%)
3,728 (99.97%) 2,892 (99.97%)
2,552 (68.4%) 1,993 (68.9%)

1,177 (31.6%)

900 (31.1%)

25.0£3.3 25.0£3.3
24.8 (15.8,42.9) 24.8 (16.0,42.9)
3,729 (100.0%) 2,893 (100.0%)
0 (0.0%) 0 (0.0%)
62.5£74.0 63.2¢73.2
37.0 (0.0,517.0) 38.0 (0.0,517.0)
142.5+18.1 142.018.0
143.9 (80.0,220.0) 143.0 (80.0,220.0)
83.9£13.0 83.6£12.7
84.0 (31.0,181.0) 84.0 (40.0,147.0)
11 (0.3%) 9 (0.3%)
15 (0.4%) 10 (0.3%)
784 (21.0%) 610 (21.1%)
46 (1.2%) 37 (1.3%)
44 (1.2%) 33 (1.1%)
3,138 (84.2%) 2,425 (83.8%)
208.9+97.0 242.7+79.3
200.0 (1.0,842.0) 222.0 (162.0,842.0)
195 (5.2%) -
641 (17.2%) -
2,893 (77.6%) 2,893 (100.0%)

"Overlaped
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females. The mean age of these patients was 63.8+12.1 years,
and 1 patient (0.03%) was younger than 18 years and 1,177
patients (31.6%) were more than 70 years. The mean BMI was
25.0+3.3 kg/m’ and all patients were essential hypertension and
the average duration of hypertension was 62.5+74.0 months.
The mean SBP and DBP at the baseline were 142.5+18.1 mmHg
and 83.9+13.0 mmHg, respectively. The medical histories were
hepatic impairment in 46 patients (1.2%), renal impairment
in 44 patients (1.2%), and others in 3138 patients (84.2%). The
total administration period of fimasartan was 208.9+97.0 days
in total patients and 242.7+79.3 days in the patients with long-
term follow-up. Such demographic characteristics were compa-
rable with the patients with long-term follow-up for 24 weeks or
longer (Table 1).

Safety

A total of 1,043 AEs were reported in 724 patients (19.4%),
and 160 AEs related to the study drug (i.e., adverse drug reac-
tion; ADR) were reported in 142 patients (3.8%) (Table 2).
Dizziness (1.3%) and hypotension (0.6%) were most frequently
reported ADRs. A severity of ADRs were of mild (91.9%), mod-
erate (8.1%), and no severe intensity. Eighty-two SAEs were
reported in 71 patients (1.9%) and no reported serious ADRs.

Additionally, 643 unexpected AEs not indicated on the label
were reported in 490 patients (13.1%), and 42 unexpected ADRs
were reported in 35 patients (0.9%). Chest pain (0.9%) and
pharyngitis (0.7%) were most frequently reported unexpected
AEs and gastritis (0.2%) and blood pressure increased (0.1%)
were most frequently reported unexpected ADRs.

Among a total of 2,893 patients for safety assessment for 24
weeks or longer, 803 AEs were reported in 540 patients with
long-term follow-up (18.7%), and 76 ADRs were reported in 67
patients with long-term follow-up (2.3%). Dizziness (0.9%) and
hypotension (0.2%) were most frequently reported ADRs. Fifty-
eight SAEs were reported in 49 patients with long-term follow-
up (1.7%), but no serious ADR reported. In addition, 525
unexpected AEs were reported in 392 patients with long-term
follow-up (13.6%), and 27 unexpected ADRs were reported in
21 patients long-term follow-up (0.7%).

Reported ADRs has been shown by SOC/PT (Table 3) and by

Table 2. Adverse events and Adverse drug reactions — Safety assessment

Total patients
(n=3,729)
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severity (Supplement Table 1), respectively.

Based on the differences in the incident of AEs by demo-
graphic factors, the following showed statistically significant
differences; sex (p-value=0.0066), presence or absence of base-
line disease (p-value<0.0001), use of concomitant medications
(p-value<0.0001), the elderly (based on 70 years of age: p-val-
ue=0.0001), patients with hepatic impairment (p-value=0.0025),
and patients with renal impairment (p-value<0.0001) (Table
4). However, the differences in the incidences of ADRs regard-
ing the factors showed no statistically significant results; sex
(p-value=0.8877), age (p-value=0.0864), administration of
concomitant drugs (p-value=0.1698), and patients with renal
impairment (p-value=0.2778) (Data not shown).

The differences in the incidences of AEs by demographic
factor in the patients with long-term follow-up for 24 weeks
or longer showed that there were statistically significant differ-
ences; sex (p-value=0.0022), presence or absence of baseline
disease (p-value<0.0001), use of concomitant medications (p-
value<.0001), the elderly (p-value=0.0003), hepatic impairment
(p-value=0.0097), and renal impairment (p-value=0.0004)
(Table 4). The differences in the incidences of ADRs regarding
the factors showed no statistically significant results; sex (p-val-
ue=0.3725), age (p-value=0.5296), use of concomitant drugs (p-
value=0.3554), and renal impairment (p-value=0.1503). In the
factors of presence or absence of baseline disease and patients
with hepatic impairment, the results of analysis were consistent
with the results of total patients (Data not shown). Overall, the
fimasartan was well tolerated, with no deaths reported during
the treatment period.

Efficacy

In this study, in order to assess the efficacy after administration
of fimasartan the overall improvement rate was classified into
‘Improved', 'Unimproved', or 'Unassessible’, and consequently
the incidence of improved patients was 87.1% (3025 patients),
unimproved 11.8% (411 patients), and unassessible 1.1% (37
patients). In the patients with long-term follow-up receiving the
fimasartan for 24 weeks or longer, the results of efficacy analysis
were similar to the efficacy analysis results of the overall patients
(Table 5).

Patients with long-term follow-up
(n=2,893)

Adverse events
Adverse Events
N (%)[events]

Serious Adverse Events

724 (19.42%)[1043]

Adverse drug reaction

142 (3.81%)[160]

Adverse events Adverse drug reaction

540 (18.67%)[803] 67 (2.32%)[76]

N (%)[events] 71 (1.90%)[82] 0 (0.00%)[0] 49 (1.69%)[58] 0 (0.00%)[0]
Unexpected Adverse Events
N (%)[events] 490 (13.14%)[643] 35 (0.94%)[42] 392 (13.55%)[525] 21 (0.73%)[27]
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Table 3. Adverse Drug Reactions by System Organ Class and Preferred Term — Safety assessment

Total patients Patients with long-term follow-up
System Organ Class
(n=3,729) (n=2,893)

Preferred Term N (%)[events] N (%)[events]

Nervous system disorders 62 (1.7%)[62] 29 (1.0%)[29]

Dizziness 49 (1.3%)[49] 26 (0.9%)[26]
Headache 10 (0.3%)[10] 2 (0.1%)[2]
*Paraesthesia 2 (0.1%)[2] 1(0.0%)[1]
*Tremor 1(0.0%)[1] 0 (0.0%)[0]
Gastrointestinal disorders 13 (0.4%)[13] 8 (0.3%)[8]
Dyspepsia 2 (0.1%)[2] 1(0.0%)[1]
Abdominal pain 1(0.0%)[1] 0 (0.0%)[0]
*Gastrooesophageal reflux disease 2 (0.1%)[2] 1(0.0%)[1]
*Gastritis 6 (0.2%)[6] 4 (0.1%)[4]
Nausea 1(0.0%)[1] 1(0.0%)[1]
*Constipation 1(0.0%)[1] 1(0.0%)[1]
Infections and infestations 5 (0.1%)[5] 5 (0.2 %)[5]
*Bronchitis 1(0.0%)[1] 1(0.0%)[1]
*Gastroenteritis 1 (0.0%)[1] 1(0.0%)[1]
*Herpes zoster 1(0.0%)[1] 1(0.0%)[1]
*Pharyngitis 2 (0.1%)[2] 2 (0.1%)[2]
General disorders and administration site conditions 7 (0.2%)[7] 2 (0.1%)[2]
Asthenia 3(0.1%)[3] 1(0.0%)[1]
*Oedema 2 (0.1%)[2] 0 (0.0%)[0]
*Oedema peripheral 2 (0.1%)[2] 1(0.0%)[1]
Respiratory, thoracic and mediastinal disorders 6 (0.2%)[6] 4 (0.1%)[4]
Dyspnoea 1(0.0%)[1] 1(0.0%)[1]
Cough 4 (0.1%)[4] 2 (0.1%)[2]
*Productive cough 1 (0.0%)[1] 1(0.0%)[1]
Psychiatric disorders 3 (0.1%)[3] 2 (0.1%)[2]
*Insomnia 2 (0.1%)[2] 1(0.0%)[1]
*Depression 1(0.0%)[1] 1(0.0%)[1]
Musculoskeletal and connective tissue disorders 6 (0.2%)[6] 5 (0.2%)[5]
*Arthralgia 1(0.0%)[1] 1(0.0%)[1]
*Osteoarthritis (arthrosis) 1(0.0%)[1] 1(0.0%)[1]
*Osteoporosis 1(0.0%)[1] 1(0.0%)[1]
*Muscular weakness 1(0.0%)[1] 1(0.0%)[1]
*Spinal column stenosis 1(0.0%)[1] 1(0.0%)[1]
Musculoskeletal stiffness 1(0.0%)[1] 0 (0.0%)[0]
Metabolism and nutrition disorders 1 (0.0%)[1] 0 (0.0%)[0]
Hyperkalaemia 1(0.0%)[1] 0 (0.0%)[0]
Investigations 7 (0.2%)[7] 4 (0.1%)[4]
*Blood pressure increased 4 (0.1%)[4] 3 (0.1%)[3]
Blood creatinine increased 1(0.0%)[1] 0 (0.0%)[0]
Hepatic enzyme increased 2(0.1%)[2] 1(0.0%)[1]
Renal and urinary disorders 2 (0.1%)[2] 1(0.0%)[1]
*Pollakiuria 1(0.0%)[1] 0 (0.0%)[0]
*Chronic kidney disease 1(0.0%)[1] 1(0.0%)[1]

Vascular disorders 33 (0.9%)[33] 11 (0.4%)[11]
Hypotension 23 (0.6%)[23] 7 (0.2%)[7]
Orthostatic hypotension 5 (0.1%)[5] 3 (0.1%)[3]
Hot flush 5 (0.1%)[5] 1(0.0%)[1]
Cardiac disorders disorders 6 (0.2%)[6] 1(0.0%)[1]
Palpitations 5 (0.1%)[5] 1(0.0%)[1]
*Tachycardia 1(0.0%)[1] 0 (0.0%)[0]
Skin and subcutaneous tissue disorders 3 (0.1%)[3] 0 (0.0%)[0]
Urticaria 2 (0.1%)[2] 0 (0.0%)[0]
*Rash 1(0.0%)[1] 0 (0.0%)[0]
Reproductive system and breast disorders 2 (0.1%)[2] 2 (0.1%)[2]
Erectile dysfunction 2 (0.1%)[2] 2 (0.1%)[2]
Eye disorders 2 (0.1%)[3] 1(0.0%)[1]
*Visual impairment 1(0.0%)[1] 0 (0.0%)[0]
*Retinal disorder 1(0.0%)[1] 1(0.0%)[1]
*Vitreous floaters 1(0.0%)[1] 0 (0.0%)[0]
Injury, poisoning and procedural complications 1(0.0%)[1] 1(0.0%)[1]
* Procedural pain 1(0.0%)[1] 1(0.0%)[1]

Total 142 (3.8%)[160] 67 (2.3%)[76]

Medical coding of ADRs is performed by MedDRA 19.0.
* Unexpected ADR
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Table 4. The incident of adverse events by factors-Safety assessment

Total patients
(n=3,729)
Adverse Events
Yes No Yes No

Patients with long-term follow-up
(n=2,893)

Adverse Events

Factor

p-value

Sex Male 364 (17.8%) 1,679 (82.2%)  0.0066" 263 (16.6%) 1,317 (834%)  0.0022'
Female 360 (21.4%) 1,326 (78.6%) 277 (211%) 1,036 (78.9%)
Baseline Disease  Yes 674 (214%) 2473 (786%)  <0.0001" 510 (21.0%) 1,922 (79.0%)  <0.0001'
No 50 (8.6%) 532 (91.4%) 30 (6.5%) 431 (93.5%)
Concomitant Yes 697 (20.8%) 2,659 (79.2%)  <0.0001"  523(19.9%) 2,104 (80.1%)  <0.0001"
medication No 27 (7.2%) 346 (92.8%) 17 (6.4%) 249 (93.6%)
Total duration of <8 weeks 41 (21.0%) 154 (79.0%) 0.0911" - - -
administration g \yeeks, <24 weeks 143 (22.3%) 498 (77.7%) ; ;
224 weeks 540 (18.7%) 2,353 (81.3%) - ;
Total amountof <60 mg 88 (22.1%) 310 (77.9%)  0.2816° 62 (20.2%) 245 (79.8%)  0.6857
administration .60 g <120 mg 636 (19.1%) 2,693 (80.9%) 478 (18.5%) 2,107 (81.5%)
120 mg 0 (0.0%) 2 (100.0%) 0 (0.0%) 1.(100.0%)
Pediatric patients <18 years 1.(100.0%) 0 (0.0%) 0.1942* 1(100.0%) 0(0.0%)  0.1867*
>18 years 723 (19.4%) 3,005 (80.6%) 530 (18.6%) 2,353 (81.4%)
Elderly patients <70 years 451(17.7%) 2,101 (82.3%) 000017 337 (16.9%) 1,656 (83.1%)  0.0003'
>70 years 273 (23.2%) 904 (76.8%) 203 (22.6%) 697 (77.4%)
Hepatic Yes 17 (37.0%) 29(63.0%)  0.0025' 13 (35.1%) 24 (64.9%)  0.0097'
[HE=net No 707 (19.2%) 2,976 (80.8%) 527 (18.5%) 2,329 (81.5%)
Renal impairment  Yes 21 (47.7%) 23(52.3%)  <0.0001" 14 (42.4%) 19 (57.6%)  0.0004"
No 703 (19.1%) 2,982 (80.9%) 526 (18.4%) 2,334 (81.6%)

Chi-square test, *Fisher’s exact test.

Table 5. The overall improvement-Efficacy assessment

Total patients

Patients with long-term follow-up

Factor
(n=2,842)

(n=3,473)

Improved 3,025 (87.1%) 2,526 (88.9%)
Unimproved 411 (11.8%) 296 (10.4%)
Unassessible 37 (1.1%) 20 (0.7%)

In the clinical symptoms of the total patients for safety as-
sessment performed by visit, the following proportion of the
patients showed Tmproved' results; 80.6% of patients at visit of
>0 week to <8 weeks, 79.5% of patients at visit of >8 weeks to
<16 weeks, 83.2% of patients at visit of >16 weeks to <24 weeks,
86.8% of patients at visit of >24 weeks to <36 weeks, 88.0% of
patients at visit of 236 weeks to <48 weeks, and 86.6% of pa-
tients at visit of >48 weeks. A similar pattern of results was ob-
served in the patients with long-term follow-up for 24 weeks or
longer (Table 6).

Based on the effects on the efficacy results by each factor, the
following showed statistically significant results: presence or
absence of baseline disease (p-value=0.0003), total duration
of administration of the fimasartan (p-value<0.0001), mean

124

daily dose of fimasartan (p-value<0.0001), the elderly (based
on 70 years of age: p-value=0.0075), and renal impairment (p-
value=0.0097).

In the patients with long-term follow-up for 24 weeks or lon-
ger, statistically significant results were observed in presence or
absence of baseline disease (p-value=0.0003), mean daily dose
of fimasartan (p=0.0041), the elderly (p=0.0025), and renal
impairment (p=0.0159), all of which were consistent with the
results in total patients (Table 7).

In addition, the patients with long-term follow-up for 24
weeks or longer had a mean SBP reduction of 14.7+21.3 mmHg
from the time of enrollment and a mean DBP reduction of
7.2+13.0 mmHg, which confirmed a statistically significant re-
duction (Data not shown).
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Table 6. The clinical symptoms-Efficacy assessment

Total patients Patients with long-term follow-up
(n=3,473) (n=2,842)
>0 weeks, <8 weeks Improved 2,769 (80.6%) 2,300 (81.9%)
Unchanged 400 (11.6%) 311 (11.1%)
Worsened 267 (7.8%) 199 (7.1%)
28 weeks, <16 weeks Improved 2,239 (79.5%) 1,802 (79.8%)
Unchanged 342 (12.1%) 279 (12.4%)
Worsened 235 (8.3%) 178 (7.9%)
216 weeks, <24 weeks Improved 1,577 (83.2%) 1,371 (83.9%)
Unchanged 175 (9.2%) 142 (8.7%)
Worsened 143 (7.5%) 121 (7.4%)
>24 weeks, <36 weeks Improved 2,216 (86.8%) 2,200 (86.9%)
Unchanged 174 (6.8%) 172 (6.8%)
Worsened 163 (6.4%) 160 (6.3%)
236 weeks, <48 weeks Improved 564 (88.0%) 563 (88.1%)
Unchanged 41 (6.4%) 40 (6.3%)
Worsened 36 (5.6%) 36 (5.6%)
248 weeks Improved 187 (86.6%) 187 (86.6%)
Unchanged 7 (7.9%) 7 (7.9%)
Worsened 2 (5.6%) 2 (5.6%)

Table 7. The effects on the efficacy results by each factor-Efficacy assessment

Total patients Patients with long-term follow-up
o (n=3,729) (n=2,893)
Improved Unimprov-ed/ L Unimprov.ed/
Unassessible Unassessible
Sex Male 1,679 (87.7%) 236 (12.3%)  0.2618' 1,390 (89.0%) 171 (11.0%)  0.7582
Female 1,346 (86.4%) 212 (13.6%) 1,136 (88.7%) 145 (11.3%)
Baseline Yes 2,557 (86.2%) 408 (13.8%)  0.0003" 2,131 (88.0%) 291 (12.0%)  0.0003'
Disease No 468 (92.1%) 40 (7.9%) 395 (94.0%) 25 (6.0%)
Concomitant Yes 3,025 (87.1%) 448 (12.9%) NC 2,526 (88.9%) 316 (11.1%) NC
Medication No 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Total duration of <8 weeks 499 (79.1%) 132 (20.9%)  <0.0001" - - -
administration g \veeks, <24 weeks 2,526 (88.9%) 316 (11.1%) - -
Total amountof <60 mg 360 (94.0%) 23 (6.0%)  <0.0001* 290 (94.5%) 7 (5.5%) 0.0041*
administration .6 g <120 mg 2,663 (86.2%) 425 (13.8%) 2,235 (88.2%) 299 (11.8%)
>120 mg 2 (100.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%)
Pediatric <18 years 1 (100.0%) 0 (0.0%) 1.0000¢ 1 (100.0%) 0 (0.0%) 1.0000*
RS >18 years 3,024 (87.1%) 448 (12.9%) 2,525 (88.9%) 316 (11.1%)
Elderly patients <70 years 2,088 (88.1%) 281(11.9%)  0.0075 1,762 (90.1%) 194 (9.9%) 0.0025"
>70 years 937 (84.9%) 167 (15.1%) 764 (86.2%) 122 (13.8%)
Hepatic Yes 34 (81.0%) 8(19.0%)  0.2317' 31(83.8%) 6(16.2%)  0.3208'
iyt No 2,991 (87.2%) 440 (12.8%) 2495 (88.9%) 310 (11.1%)
Renal Yes 31 (73.8%) 1(26.2%)  0.0097" 25 (75.8%) 8(24.2%)  0.0159
impairment No 2,994 (87.3%) 437 (12.7%) 2,501 (89.0%) 308 (11.0%)

NC, No calculated. TChi-square test, *Fisher’s exact test.
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Discussion

In this post-marketing surveillance that assessed the long-
term safety and efficacy of fimasartan in patients with hyperten-
sion allowing an opportunity to evaluate the clinical benefit of
fimasartan including the long-term safety profile. Among the
discontinued patients, in case of poor response, fimasartan were
changed to other antihypertensive drug. According to study
results in total patients, there were no significant changes in the
safety aspect that had not been observed in the clinical study
or SAEs and special tendency that had not been reflected at the
time of approval. Also, in terms of efficacy, the study showed a
significant blood pressure lowering effect after the administra-
tion. Such results were also consistently observed in the study
results on patients with long-term follow-up for 24 weeks or
longer.

The overall incidence of ADRs was 3.8% during this post-
marketing surveillance period. According to the J-HEALTH
study reported in 2008 with losartan, 1,081 patients out of
29,850 patients (3.6%) had ADRs, which is similar to the results
of this study.[14] The incidence of ADRs was 3.1% which is also
similar to the result of this study in the large scale Safe-KanArb
study that was performed to evaluate the safety and efficacy of
fimasartan by the age, sex, concomitant diseases, and ongoing
medication of patients with hypertension,[15] although the lim-
ited time of evaluation was at week 8 after enrollment. The in-
cidence of AEs showed statistically significance in sex, baseline
diseases, concomitant medications, hepatic impairment, and
renal impairment in total patients for safety assessment, with-
out any clinically significant pattern. Especially, the incidence
of AEs in elderly (based on 70 years of age) had no differences
from the results of total patients and the patients with long-term
follow-up for 24 weeks or longer, which means there was no dif-
ference in safety when used in elderly patients for a long time.

The overall improvement of 3,473 patients for efficacy assess-
ment was analyzed at the last visit. Of 87.1% of the patients were
improved, 11.8% were unimproved, and 1.1% were unassessible.
The comparison of the improvement rate by demographic fac-
tor for 24 weeks or longer showed statistically significant results
in baseline diseases, daily dose of fimasartan, the elderly, and
renal impairment, however no clinically significance..

This improvement consistently showed in previous study.
In the phase III study comparing fimasartan, valsartan, and
placebo, the mean SiDBP change in fimasartan at Week 8 was
-4.47+8.89 mmHg (vs. valsartan) and the mean SiSBP change in
fimasartan was -7.87+15.68 mmHg (vs. valsartan), which there
were statistically significant blood pressure lowering effects (p-
value=0.0018, p-value=0.0001).[16]

According to 2017 High Blood Pressure Clinical Practice
Guideline revised and recommended by American College of
Cardiology (ACC) Foundation and American Heart Associa-
tion, Inc. (AHA), patients with SBP < 140 mmHg which has
not been classified as hypertension are now recommended to
modify life style and use prescribed antihypertensive drugs. SBP
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> 140 mmHg and DBP > 90 mmHg is now classified as stage 2
hypertension which should be managed by strict criteria.[17]

Such criteria developed by applying the results of analysis from
approximately 900 related studies including the recent SPRINT
study reflected the effect that early management of blood pres-
sure below 130 mmHg reduces the mortality from concomitant
diseases by half. Indeed, in accordance with the analysis of data
for year 2015 from Korea National Health and Nutrition Exami-
nation Survey (KNHANES), 32% of Korean males and females
aged 30 years and older (35.1% in males and 29.1% in females)
has hypertension as per the previous 140/90 mmHg criterion,
however, 50.5% (59.4% in males and 42.2% in females) will have
hypertension under the 2017 ACC/AHA criteria. The SPRINT
study reported that aggressive blood pressure lowering efforts
in American patients aged 50 years and older with hypertension
and cardiovascular risk had reduced the primary outcome asso-
ciated with cardiovascular diseases by 25% and had reduced all-
cause mortality by 27%.

Fimasartan will be considered to be a more suitable drug than
other conventional ARBs, once the updated criteria apply since
fimasartan shows a prompt and strong blood pressure lowering
effect in this study. SBP was decreased after administration of
fimasartan to 131.3+16.2 mmHg at Week 8 from the baseline
mean value of 142.3+18.1 mmHg, and further decreased to
130 mmHg after Week 8, and then maintained until the time of
long-term prescription. DBP was also decreased to 78.6+11.1
mmHg at Week 8 from the baseline mean value of 83.8+12.8
mmHg and kept at 80 mmHg or lower until the long-term use.
A long-term use of fimasartan was capable of controlling blood
pressure in a way to satisfy the strict blood pressure control pat-
tern and this study confirmed the safety and efficacy of fimasar-
tan in real-life situation.

This post-marketing surveillance demonstrated that fimasar-
tan has favorable safety and effectiveness profiles for the long-
term use in patients with hypertension in Korea.
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