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Utilization Pattern of Anti-Hypertensive Medications according to Comorbidities in a
Hospital-Based Family Medicine Practice

Boram Lim, Eunkyo Kang, Seung-hyun Yoo, Sung Sunwoo*
Department of Family Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: The prevalence of hypertension (HTN) in Korea has been estimated to be 30.4%, and HTN is the most common comorbidity in patients
with diabetes mellitus (DM). The objective of this study was to examine recent trends in antihypertensive drug prescription in a hospital-based
family medicine practice. In addition, we evaluated whether these drug utilization patterns follow the recommendations of the latest guidelines for
the management of HTN.

Methods: We analyzed the utilization pattern of antihypertensive medications for patients with established HTN (n=964). We reviewed the medical
records of patients who visited the outpatient clinic of the Department of Family Medicine of a Asan Medical Center between April 2013 and
December 2013. A chi-square test was performed to evaluate the difference in the use of antihypertensive drugs according to comorbidities.

Results: The patients diagnosed as having both HTN and DM were more likely to be treated with combination therapies than those diagnosed as
having HTN alone (P=0.003). The most common class of antihypertensive medication prescribed was angiotensin-receptor blockers (ARBs), followed
by calcium channel blockers (CCBs), diuretics, and beta-blockers. As monotherapy, ARBs were the most common choice, followed by CCBs.
Furthermore, the prescription rate of ARBs was significantly higher in the DM patients. In the patients who received combination therapies,
combinations that included ARBs were the most frequent.

Conclusion: The utilization pattern of antihypertensive medications in a hospital-based family medicine practice adheres to the latest guidelines for the
management of HTN.

Keywords: Hypertension; Diabetes Mellitus; Drug Utilization Pattern; Primary Care

ME 95 nEeke.w gojsigon, Slazgaeratel 2w 304
ol AJQloll A L] S B A 30.4%, A} 34.2%, o1
2 Uepdeh

T2 12} Q) Bo|A| 7P Wol E 4= Q= Ak F sty 269%
4 a7} J ok Z A} (Korea National Health and Nutrition Ex- ol o w2 AR Q)8 =5 Lok <] 2121 Korea Medi-

amination Survey)ol| A= 7% TA] 4=37] FF 140 mmHg o4 T

= o171 EeF 90 mmHg ool AV ALt oF & -85l Q= A

cal Insurance Corporation Studyof| = HQ} <=520] 140/90 mmHg

oJ4F9] AT} A= 130/85 mmHg 1]7He] B 714 A S

Received June 22,2016 Revised October 4,2016
Accepted October 21, 2016

Corresponding author Sung Sunwoo

Tel: +82-2-3010-3810, Fax: +82-2-3010-3815

E-mail: sws@amc.seoul.kr

Copyright © 2017 The Korean Academy of Family Medicine

This is an open-access article distributed under the terms of the Creative Commons At-
tribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

www kafm.orkr 563


http://crossmark.crossref.org/dialog/?doi=10.21215/kjfp.2017.7.4.563&domain=pdf&date_stamp=2017-08-24

KJFP

Korean Journal of Family Practice

B3l 4 E e ete) S 7L 2.6 kv EL: HE S0
7P 710] IRQIAto A T B AP ERke] 8 IRRIAR %
SR deA] Qlok E3k ardEeto] Pieo] 9IS AR o m &
THAZ = Ali= TR A] g ot A 23 e At Aakdo] 9l
Cal W1 E|o] QITksd §F ool A ety ShaptS ARt Q1 FJ et
of| nlsl| arE o] 20| wo| HFAR| AL, Q) Sl i e] vF
A ©]3]o] oF oul| Z7Fshc)ar EJ_o}AiE},”) 2013 = A g dx
Aol k= A P-2iutet 304] o] B 2= 11.9%0]H o]

% 719] 2te] 77k B Sro] kS SIS Gl A0 R &
el Qi gy ol WAL o] 2 ol A% 271
_%

oF oAl sl dgo] WAysho] kil S AL gl

Al

A LHES-& A5 A Aok Z7hA7 1 o] flelo] 2 4= glow]
TGO 2 Qlal Bk AA =S B FHEk S A
2 5 Ig1o] 7 4= gleks

SR 2] TR o) AL bk el 2 A, Wl gol
el 2443t 71e] AEol Alelen v wElek obee) ALg o
A} INC E 314 (Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure)] 41l AR} H]al
AT 7 L 2 s 3 ol 9

Follow up patients
n=3,432

}

HTN patients
n=981

Boram Lim, et al. Utilization Pattern of Anti-Hypertensive Medications

0z
L3

re
4
=z

2

fro

e
s

T 20134 495E] 20134 129714 Al &-|e) thol 33}
eI} I AT 4 015712 7
112 ) ool B0 2 S| 8
shlek ol ko) 414712 Fhgolstat o
}=, International Classification of Diseases (ICD)
S ESl 9 = oJNy| 2o Zukul 24 o 2
e} B OIsck shg ZIRHER
= WSt AHX] ﬂx}L = 3432ugo

Lo e
T RN
o oI & g oF
e e
ot L e
—Ti“ 0_1.4

ol
&

r
-

>
o2

SO
2
lo [

)
1

¢

=
gl
2

lo
o
>
=
o,

o
ok
o

N
N
o
o o
o
ﬂ |

2
(WIS

o
=)

ol
<
g
Kl
et
i
lo
N
N
)
>
rlr
o
§
ol
2
_YL
=
rOﬂ
O
o o

2
ok
=2
s
s
=]
=
Do
=
(o8}
=
s
s
)
il
>
o
o
o
i)
ol
ol
2
=
i)
[¢]
a
By
il
o
rE o

re
-
=2
<l
ok
p
(lok
X
D)
\O
(o)
B
o
o
)
o
o
u
re
o,
ox
e
2
o
1o
~
b
W)
K

o o
Jo
40

o
o
N
i)
et

I
Jo
4o
>

o
©
il
o

BN

>~
5
x2
v
1o
-
N

o
=
>
o2
oz
o ©
el
A
rﬂJ
1o
fru
cha
au
ok
2
lo
i=)
O
=n

ki

ol
8
2
2
o
1o

>~
>

l
ol
ﬂ
Ir
o,
o

oH.
>
ot
o,
o e
tH
fr o
o,
i
et

o
41 gy
Mo
Kl
i)
o
©
%0
o
oX
o 2
9)
o T
)
k
o of
ol
ofl
e
ok

h
%

¢
WE

g

o, & N ofl

_—>_‘:",
t
l
o
A
o
20 N AN
lo =
= I
I
= T
S =
™o
oo
2 1o
oN Kl
3
ol
K=
2
M
-
o
RS

e}

o el
olN
o

fr o ru
j{o rlo
o K
0
§
Jhu
lo
)
it
HE
A
o
o
it
o [0}
~
O_;I
i)
e

Mr o oo mX
of,
>
ot

o
H
o
o
X
i)
el
olN
18
it
o
T
0
o
k=l
0,
rir
jﬁ
o
it
Ju
o
2
o

A 4

Erectile dysfunction (n=8)

Exclusion n=17*
IHD (n=2), HF (n=1),
Arrhythmia (n=6),
Figure 1. Flowchart of the study partici-

HTN+DM patients
n=964

I
v v

HTN without DM patients HTN with DM patients
n=666 n=298
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pants (n=3,432).

HTN, hypertension; IHD, ischemic heart
disease; HF, heart failure; DM, diabetes
mellitus.

*Some comorbidities were not includ-
ed which conforms to the regional and
international guidelines.
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Table 1. Baseline characteristics of the study participants
Total HTN without ~ HTN with

Characteristic P-value

(n=964) DM (n=666) DM (n=298)

Age (y) 63.38£10.95 63.18+11.35 63.85+10.02 0.064
<40 18(1.9) 17 (2.6) 1(0.3) 0.157
40-49 81(8.4) 58 (8.7) 23(7.7)

50-59 240(249) 165(24.8) 75(25.2)
60-69 324 (33.6) 216 (32.4) 108 (36.2)
>70 301 (31.2) 210(31.5) 91 (30.5)

Gender
Male 427 (44.3) 278 (41.7) 149 (50.0) 0.010
Female 537 (55.7) 388 (58.3) 149 (50.0)

Physician
Professor 810 (84.0) 558(83.8)  252(84.6) 0.306
Fellow 54 (5.6) 42 (6.3) 12 (4.0)

Resident 100 (10.4) 66 (9.9) 34 (11.4)

Drug utilization
No drug 30(3.1) 22 (3.3) 8(2.7) 0.003
Monotherapy 472 (49.0) 349 (52.4) 123 (41.3)
2-Drugs combination 334 (34.6) 220 (33.0) 114 (38.3)
>3-Drugs combination 128 (13.3) 75 (11.3) 53(17.8)

Values are presented as meantstandard deviation or number (%).
HTN, hypertension; DM, diabetes mellitus.
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Table 2. Utilization pattern of anti-hypertensive drugs according to the
presence of DM

Total HTN without ~ HTN with

2 (h=964) DM (n=666) DM (n=298) = ‘@€
Monotherapy <0.001
ARB or ACEi 278(589)  179(51.3) 99 (80.5)
CCB 162 (34.3) 141 (40.4) 21(17.1)
D 17 (3.6) 15(4.3) 2(1.6)
BB 15(3.2) 14 (4.0) 1(0.8)
2-Drugs combination 0.297
(ARB or ACEi)+CCB 150 (44.9) 100 (45.5) 50 (43.9)
(ARB or ACEi)+D 147 (44.0) 95 (43.2) 52 (45.6)
BB+CCB 14 (4.2) 12 (5.5) 2(1.8)
(ARB or ACEi)+BB 12 (3.6) 8 (3.6) 4(3.5)
CCB+D 10 (3.0) 4(1.8) 6(5.3)
BB+D 1(0.3) 1(0.5) 0(0.0)
>3-Drugs combination 0.556
(ARB or ACE)+CCB+D 97 (75.8) 57 (76.0) 40 (75.5)
(ARB or ACEi)+BB+ 18 (14.1) 11(14.7) 7(13.2
CCB
(ARB or ACEi)+BB+ 8(6.3) 3(4.0) 5(9.4)
CCB+D
(ARB or ACEi)+BB+D 3(2.3) 2Q7) 1(1.9)
BB+CCB+D 2(1.6) 2Q.7) 0(0.0)

Values are presented as number (%).

DM, diabetes mellitus; HTN, hypertension; ARB, angiotensin-receptor blocker;
ACEi, angiotensin converting enzyme inhibitor; CCB, calcium channel blockers;
D, diuretics; BB, beta-blocker.
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Table 3. Proportion of each class of drugs in mono- and combination
therapies

B Monotherapy 2-Drugs combination 3-Drugs combination

(n=472) (n=334) (n=120)
ARBor ACEi 278 (58.9) 309 (92.5) 118 (98.3)
CCB 162 (34.3) 174 (52.1) 117 (97.5)
D 17 (3.6) 158 (47.3) 102 (85.0)
BB 15(3.2) 27.@8.1) 23(19.2)

Values are presented as number (%).
ARB, angiotensin-receptor blocker; ACEi, angiotensin converting enzyme inhibi-
tor; CCB, calcium channel blockers; D, diuretics; BB, beta-blocker.
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Figure 2. Difference in the use of anti-hypertensive drugs according to comorbidities (A: according to DM, B: according to DL).
DM, diabetes mellitus; DL, dyslipidemia; HTN, hypertension; ARB, angiotensin-receptor blocker; ACEi, angiotensin converting enzyme inhibitor; BB,

beta-blocker; CCB, calcium channel blocker; D, diuretics.
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