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ABSTRACT

Background: Fixed-dose combinations have the advantage of improving patient compliance, but may increase the risk of duplicate
prescriptions. As the use of fixed-dose combination antihypertensives increases, it is necessary to investigate the current status of
class duplication prescriptions (CDP) in patients taking fixed-dose combination antihypertensives in Korea and to identify factors
associated with CDP. Methods: We conducted a retrospective observational study using nationally representative claim data.
Hypertensive patients aged 20 years or older taking fixed-dose combination antihypertensives were extracted. Among these patients,
patients with CDP were identified. A chi-square test was applied to determine the differences between patients with CDP and non-
CDP. The associated factors of CDP were identified through multiple logistic regression. Results: Of the 74,165 patients who were
prescribed fixed-dose combination antihypertensives, 426 patients (0.6%) with CDP were identified. The most common
antihypertensive class associated with CDP was calcium channel blockers (194 patients, 45.5%), followed by angiotensin Il receptor
blockers (136 patients, 31.9%). Patients aged 75 years or older (odds ratio [OR] 1.83, 95% confidence interval [CI] 1.02-3.52),
chronic kidney disease (OR 4.45, 95% CI 2.15-8.25), chronic heart failure (OR 2.71, 95% CI 1.93-3.72), coronary artery disease
(OR 2.22, 95% CI 1.60-3.03) and Medical Aid/Patriots and Veterans Insurance (OR 1.49, 95% CI 1.04-2.07) were significantly
associated with increased CDP. Conclusions: The factors associated with CDP were the elderly, comorbidities, and low
socioeconomic status. Since CDP can result in negative clinical outcomes, active intervention by the pharmacist is warranted.

KEYWORDS: Fixed-dose combination antihypertensives, class duplication prescriptions, calcium channel blockers, angiotensin 11
receptor blockers
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2019 HIRA-NPS population
N=991,189

!

Patients who were diagnosed with hypertension

N =136,905
N
Patients who took fixed-dose combination anitihypertensives
N=74,188

v

Patients who took fixed-dose combination anitihypertensives
(aged 20 years old or older)
N = 74,165

I

'

!

Patients who took antihypertensive drugs
without duplication
N =73,739

Patients who took the same class duplication of
antihypertensive drugs
Total N = 426"
CCB duplication N =194 (45.5%)
ARB duplication N =136 (31.9%)
DU duplication N = 66 (15.5%)
BB duplication N =37 (8.7%)
ACEI duplication N =0 (0.0%)

Fig. 1. Flow chart of the patient population
HIRA-NPS, health insurance review and assessment service-national patient sample; CCB, calcium channel blockers; ARB, angiotensin I1
receptor blockers; DU, diuretics; BB, beta-blockers; ACEI, angiotensin-converting enzyme inhibitors

*There are cases where one person has more than one class duplication, so Total N is less than the sum of people who have prescribed class

duplication.

3, A9 CDP 98 CCB (1949, 45.5%), angiotensin 11
receptor blockers (ARB) (1369, 31.9%)llA =)tk A+ o)
2dAEe] 5242 Table 201 QoFs]of Qlt}. &} EIHA| A
|2 FAJo] AR E=hOom(53.4% vs 46.6%, p=0.19),
CDP 7(56.6% vs 43.4%, p=0.19)°1X% A Aaact.
50-69412] A7t AupPdAl vk oPdollen} CDP & 1
R} QTH(55.2% vs 42.3%, p<0.01). B3+ AAHE non-
CDP & 50-594|7} 27.9%= 714 =& H]ZS 2}x|8h uhd,
CDP & 70-7441(25.8%)7} =& HIES A8kt 53],
704 ©)4F CDP & non-CDP -0]] Bl &l 3=-& HI5(41.5% vs
27.5%, p<0.01)S APt} FRHEE0 2= oA APF 0]
non-CDP 3} CDP oA 7 2ol Yeldth(46.6% vs
54.0%, p<0.01). oS5 ¥ F7IRFRY EA =] HES
CDP °] non-CDP 0| H]3l] =3ITH8.9% vs 4.8%, p<0.01).

1Y EAE 7S wol Ak ] 57]3-2 non-CDP
7} CDP Fol| A 2% 2] 91019 01(78.2% vs 66.0%, p<0.01),
7P gol Aet AEde WHATH82.7% vs 79.3%,

p<0.01). A FH= v wE}9E 9, non-CDP & 3 7|% A
(29.2%)ell A, CDP & 4735 A 9(28.2% )14 718 Wkt

_I

CDPOf| Eat2 QIXt

CDPol A3k F= <Ixte] A= Table 39 JERATE
CDPE= J41(OR 0.75, 95% CI 0.61-0.92)0l| 4 2-4dol] Bls] vt
QkT}. T3 20-394¢) Bladte] 754 o]AtellA CDP7} 1.8u)
(OR 1.83,95% CI 1.02-3.52) Z7}3h= B3-S Rtk WAF
ZH(OR 4.45, 95% CI 2.15-8.25)% FukAgo & 717 o)
A O8A e #HT CDP7F &3kor, YRAJAIRA(OR
2.71, 95% CI 1.93-3.72), &&= % (OR 2.22, 95% CI
1.60-3.03)2 71 TolA= FoskAl =33t} 981y 73
o wEt= gggFe] 2 F7IHEFRFT(OR 1.49, 95% CI
1.04-2.07)°l4] CDP 73] &=Skth. o273 Follre o
(OR 0.52, 95% CI 0.35-0.79)°] 32} & & 7]3%o] Bla| CDP A
W73 gko] Wttt



128 / Korean J Clin Pharm, Vol. 32, No. 2, 2022

Table 1. Type of fix-dose combination antihypertensives

Type of fix-dose combination antihypertensives

Combinations of only antihypertensives

Angiotensin converting enzyme inhibitor/calcium channel blocker (ACEI/CCB)

ramipril/felodipine

Angiotensin converting enzyme inhibitor/diuretic (ACEI/DU)

perindopril/indapamide

Angiotensin II receptor blocker/calcium channel blocker (ARB/CCB)

fimasartan/amlodipine losartan/amlodipine
olmesartan/S-amlodipine telmisartan/amlodipine
valsartan/amlodipine valsartan/lercanidipine

olmesartan/amlodipine
telmisartan/S-amlodipine

valsartan/S-amlodipine

Angiotensin Il receptor blocker/calcium channel blocker/diuretic (ARB/CCB/DU)
losartan/amlodipine/chlorthalidone

telmisartan/amlodipine/chlorthalidone

olmesartan/amlodipine/HCTZ
telmisartan/amlodipine/HCTZ

Angiotensin II receptor blocker/diuretic (ARB/DU)

azilsartan/chlorthalidone candesartan/HCTZ eprosartan/HCTZ
fimasartan/HCTZ irbesartan/HCTZ losartan/HCTZ
olmesartan/HCTZ telmisartan/HCTZ valsartan/HCTZ
Beta blocker/diuretic (BB/DU)
atenolol/chlorthalidone bisoprolol/HCTZ
Calcium channel blocker/beta blocker (CCB/BB)
felodipine/metoprolol
Diuretic/diuretic (DU/DU)
HCTZ/spironolactone
Combinations of antihypertensives and sacubitril or statins
Angiotensin II receptor blocker/sacubitril (ARB/SACU)
valsartan/sacubitril
Angiotensin II receptor blocker/calcium channel blocker/statin (ARB/CCB/S)
losartan/amlodipine/rosuvastatin olmesartan/amlodipine/rosuvastatin
telmisartan/amlodipine/rosuvastatin valsartan/amlodipine/rosuvastatin
Angiotensin II receptor blocker/statin (ARB/S)
candesartan/rosuvastatin fimasartan/rosuvastatin irbesartan/atorvastatin
olmesartan/rosuvastatin S-amlodipine/atorvastatin telmisartan/rosuvastatin
valsartan/pitavastatin valsartan/rosuvastatin

Beta blocker/statin (BB/S)

nebivolol/rosuvastatin

Calcium channel blocker/statin (CCB/S)

amlodipine/atorvastatin amlodipine/rosuvastatin

HCTZ, hydrochlorothiazide
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Table 2. Demographic information
All non-CDP CDP
Characteristics n=74,165 n=73,739 n=426 p value
Number (%) Number (%) Number (%)
Sex 0.190
Male 39,615 (53.4) 39,374 (53.4) 241 (56.6)
Female 34,550 (46.6) 34,365 (46.6) 185 (43.4)
Age (years) <0.01
20-39 2,754  (3.7) 2,741 (3.7) 13 (3.1)
40-49 9,993 (13.5) 9,937 (13.5) 56 (13.1)
50-59 20,687 (27.9) 20,595 (27.9) 92 (21.6)
60-69 20,231 (27.3) 20,143 (27.3) 88 (20.7)
70-74 14,142 (19.1) 14,032 (19.0) 110 (25.8)
>75 6,358 (8.6) 6,291 (8.5) 67 (15.7)
Comorbidity
Dyslipidemia 34,562 (46.6) 34,332 (46.6) 230 (54.0) <0.01
Coronary artery disease? 2,836 (3.8) 2,784 (3.8) 52 (12.2) <0.01
Chronic heart failure 2,127 (2.9) 2,079 (2.8) 48 (11.3) <0.01
Stroke 1,089 (1.5) 1,073 (1.5) 16 (3.8) <0.01
Chronic kidney disease 232 (0.3) 222 (0.3) 10 (2.3) <0.01
Insurance <0.01
NHI 70,570 (95.2) 70,182 (95.2) 388 (91.1)
MedAid+PVI 3,595 (4.8) 3,557 (4.8) 38 (8.9
Institution <0.01
Tertiary hospital 2,002 (2.7) 1,973 (2.7) 29 (6.8)
General hospital 5,755 (7.8) 5,699 (7.7) 56 (13.1)
Clinic 57,928 (78.1) 57,647 (78.2) 281 (66.0)
Public health 2,637 (3.6) 2,620 (3.6) 17 (4.0)
Others 5,843 (7.9) 5,800 (7.9) 43 (10.1)
Specialty 0.195
Internal medicine 61,299 (82.7) 60,961 (82.7) 338 (79.3)
Family medicine 3,670 (4.9) 3,645 (4.9) 25 (5.9
Others 9,196 (12.4) 9,133 (12.4) 63 (14.8)
Area <0.01
Seoul 14,577 (19.7) 14,489 (19.6) 88 (20.7)
Kyeonggi® 21,627 (29.2) 21,533 (29.2) 94 (22.1)
Gyeongsang® 18,216 (24.6) 18,096 (24.5) 120 (28.2)
Jeollad 7,963 (10.7) 7,907 (10.7) 56 (13.1)
Chungcheong® 8,147 (11.0) 8,103 (11.0) 44 (10.3)
Gangwon 2,688 (3.6) 2,666 (3.6) 22 (5.2)
Jeju 947 (1.3) 945 (1.3) 2 (0.5

CDP, Class Duplicate Prescriptions; NHI, National Health Insurance; MedAid, Medical Aid; PVI, Patriots and Veterans Insurance
4Coronary artery disease; angina and myocardial infarction
PKyeonggi-do and Incheon Metropolitan City are included
“Kyeongsangnam-do, Kyeongsangbuk-do, Busan Metropolitan City, Ulsan Metropolitan City and Daegu Metropolitan City are included.

4Jeollanam-do, Jeollabuk-do and Gwangju Metropolitan City are included

¢Chungcheongnam-do, Chungcheongbuk-do, Dacjeon Metropolitan City and Sejong City are included
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Table 3. Multiple logistic regression results

Chacateristics CcDP
Adjusted OR  (95% CI)
Sex Male 1
Female 0.75 (0.61-0.92)
Age(years) 20-39 1
40-49 1.23 (0.69-2.35)
50-59 0.96 (0.55-1.80)
60-69 0.87 (0.50-1.64)
70-74 1.42 (0.82-2.68)
=75 1.83 (1.02-3.52)
Comorbidity ~ Dyslipidemia
No 1
Yes 1.21 (0.99-1.47)
Coronary artery disease®
No 1
Yes 2.22 (1.60-3.03)
Chronic heart failure
No 1
Yes 2.71 (1.93-3.72)
Stroke
No 1
Yes 1.60 (0.91-2.61)
Chronic kidney disease
No 1
Yes 4.45 (2.15-8.25)
Insurance NHI 1
MedAid+PVI 1.49 (1.04-2.07)
Institution Tertiary hospital 1
General hospital 0.77 (0.49-1.23)
Clinic 0.52 (0.35-0.79)
Public health 0.63 (0.32-1.24)
Others 0.71 (0.44-1.18)
Specialty Internal medicine 1
Family medicine 1.36 (0.88-2.01)
Others 1.19 (0.86-1.63)
Area Seoul 1
Kyeonggi® 0.78 (0.58-1.04)
Gyeongsang® 1.15 (0.87-1.52)
Jeolla 1.13 (0.80-1.58)
Chungcheong® 0.95 (0.65-1.36)
Gangwon 1.27 (0.77-2.01)
Jeju 0.35 (0.06-1.11)
¢ stastic 0.675
p value of Hosmer-Lemeshow test 0.424

CDP, Class Duplicate Prescription; OR, Odds Ratio; CI, Confidence
Interval; NHI, National Health Insurance; MedAid, Medical Aid; PVI,
Patriots and Veterans Insurance
4Coronary artery disease; angina and myocardial infarction
PKyeonggi-do and Incheon Metropolitan City are included
‘Kyeongsangnam-do, Kyeongsangbuk-do, Busan Metropolitan City,
Ulsan Metropolitan City and Daegu Metropolitan City are included
4Jeollanam-do, Jeollabuk-do and Gwangju Metropolitan City are

included

“Chungcheongnam-do, Chungcheongbuk-do,

City and Sejong City are included
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