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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is not completely reversible and requires long-term management with
appropriate treatment. This study aimed to analyze trends in treatment regimens and medication costs for COPD patients using a
national claims database. Methods: We conducted this analysis using National Patient Sample data from the Health Insurance
Review and Assessment Service covering the period from 2015 to 2018. We have constructed a dataset comprising COPD disease
classification codes J43.x and J44.x (based on KCD-7 code, J43.0 was excluded) and compiled a list of drugs fitting current
guidelines. To identify trends, we calculated frequency, ratio, and compound annual growth rate (CAGR) using the numbers of
prescriptions and patients. Results: The number of COPD patients was 7,260 in 2018, slightly decreased from 2015. Most of these
COPD patients were aged 60 or older and included a high proportion of males (72.2%; 2018). The number of patients prescribed
inhaled medications increased gradually from 2015 to 2018 (9,227 (47.1%); 2015, 9,285 (51.5%); 2018), while the number of
patients prescribed systemic beta-agonists and Xanthines has decreased since 2015 (CAGR -14.7; systemic beta-agonist, —5.8;
Xanthines). The per capita cost of medication has increased by 0.4% (KRW 206,667; 2018, KRW 204,278; 2015) annually during
the study period. Conclusion: This study showed that treatment with inhaled medications had continuously increased in accord with
changing guidelines, but oral medications were still widely used. It is necessary to emphasize the importance of inhaled medications
in treating COPD to reduce additional economic burden through appropriate medication use.
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Table 1. Demographic and clinical characteristics of COPD patients, 2015-2018

2015 2016 2017 2018
CAGR(%)
N (%) N (%) N (%) N (%)

No. of prescriptions 31,520 30,722 29,256 28,409 -3.4
No. of patients 7,733 7,709 7,423 7,260 2.1
Sex

Male 5,236 67.7 5,310 68.9 5,278 71.1 5,245 722 0.1

Female 2,497 323 2,399 31.1 2,145 28.9 2,015 27.8 -6.9
Age group, years

40-49 339 4.4 317 4.1 275 3.7 248 3.4 -9.9

50-59 1,039 13.4 1,110 14.4 991 13.4 909 12.5 -4.4

60-69 1,897 245 1,995 259 1,972 26.6 1,989 274 1.6

=70 4,458 57.6 4,287 55.6 4,185 56.4 4,114 56.7 -2.6
Type of visits

Outpatient 7,201 93.1 7,194 93.3 6,941 93.5 6,822 94.0 -1.8

In-patients 1,309 16.9 1,296 16.8 1,236 16.7 1,164 16.0 -3.8
Type of hospital

Tertiary hospitals 2,251 29.1 2,255 29.3 2,449 33.0 2,574 355 4.6

General hospitals 3,900 504 4,183 54.3 4,101 552 4,195 57.8 2.5

Hospitals 1,670 21.6 1,568 20.3 1,499 20.2 1,489 20.5 -3.8

Clinics 3,990 51.6 3,589 46.6 3,213 433 3,158 435 -71.5

Others 139 1.8 64 0.8 46 0.6 33 0.5 -38.1

Type of visits and Type of hospital exceeds the total number of patients because patients can have multiple hospital visits. CAGR: compound
annual growth rate by 4 years, % for each hospital type is a proportion based on the total number of patients.
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Table 3. Trend of prescriptions for inhaled long-acting bronchodilators and steroids

2015 2016 2017 2018 CAGR
Medication
No. of prescription No. of prescription No. of prescription No. of prescription (%)

Bronchodilator

Total 11,586 12,288 11,910 11,751 0.5

LABA 1,655 1,130 619 385 -38.5

LAMA 9,547 8,905 7,567 6,509 -12.0

LABA/LAMA (fixed dose combination) 384 2,253 3,724 4,857 133.0

LAMA-+LABA (concomitant medication) 522 383 115 57 -52.2
Steroid

Total 16,722 16,910 15,886 15,891 -1.7

ICS 10,680 11,071 10,657 10,484 -0.6

OCS 6,042 5,839 5,229 5,407 -3.6

LAMA: long-acting muscarinic antagonist, LABA: long acting (2 agonist, ICS: inhaled corticosteroid, OCS: oral corticosteroids. CAGR:
compound annual growth rate by 4 years. No. of prescriptions including both ICS and ICS/LABA, LAMA, LABA is prescribed only for a single
prescription, and LAMA+LABA (combined use) is the number of combined prescriptions within the same specification

Table 4, The number of patients prescribed inhaled medication

2015 2016 2017 2018 CAGR
N (%) N (%) N (%) N (%) (%)
No. of patients 5,090(65.8) 5,398(70.0) 5,284(71.2) 5,286(72.8) 1.3
Age group, years
40-49 204(60.2) 190(59.9) 175(63.6) 166(66.9) -6.6
50-59 641(61.7) 735(66.2) 724(73.1) 672(73.9) 1.6
60-69 1,342(70.7) 1,481(74.2) 1,450(73.5) 1,493(75.1) 3.6
>70 2,903(65.1) 2,992(69.8) 2,935(70.1) 2,955(71.8) 0.6
Type of hospital
Tertiary hospitals 1,503 1,575 1,682 1,650 32
General hospitals 2,224 2,534 2,493 2,572 5.0
Hospitals 616 627 590 540 -4.3
Clinics 893 899 846 859 -1.3
Others 33 34 60 6 -433

CAGR: compound annual growth rate by 4 years. % of patients of prescribed inhaled medication/COPD patients by category in Table 1.
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Table 5. Prescription patterns of inhaled medications by number of drug category combinations

2015 2016 2017 2018
No. of prescription No. of prescription No. of prescription No. of prescription C?)/?)R
(%) (%) (%) (%)
Inhaled medication prescription per category
Total number of 1 category prescription 6,653(42.2) 6,347 (37.5) 5,135(30.6) 4,242 (25.6) -13.9
ICS 1,246(7.9) 1,447 (8.5) 1,275 (7.6) 1,208 (7.3) -1.0
LAMA 4,446(28.2) 4,262 (25.2) 3,407(20.3) 2,735 (16.5) -15.0
LABA 961(6.1) 638 (3.8) 453 (2.7) 299 (1.8) -32.2
Total number of 2 category prescription 4,930 (31.2) 6,485 (38.3) 7,596 (45.2) 8,392 (50.6) 19.4
ICS+LABA combination 3,932 (24.9) 3,980 (23.5) 4,009 (23.9) 3,934 (23.7) 0.0
ICS/LABA 3,723(23.6) 3,769 (22.3) 3,797 (22.6) 3,808 (22.9) 0.8
ICS+LABA 44(0.3) 19(0.1) 14 (0.1) -(0.0) -100.0
ICS+ICS/LABA 165 (1.0) 192 (1.1) 198 (1.2) 126(0.8) -8.6
ICS+LAMA 155 (1.0) 149 (0.9) 89 (0.5) 70 (0.4) -233
LAMA/LABA combination 843 (5.3) 2,356 (13.9) 3,498 (20.8) 4,388 (26.4) 733
LAMA/LABA fixed dose combination 321(2.0) 1,973 (11.6) 3,383 (20.1) 4,331 (26.1) 138.1
LAMA+LABA concomitant prescription 522(3.3) 383 (2.3) 115 (0.7) 57(0.3) -52.2
Total number of 3 category prescription 4,198 (26.6) 4,107 (24.2) 4,060 (24.2) 3,966 (23.9) -1.9
ICS/LABA+LAMA 3,959 (25.1) 3,703 (21.9) 3,618 (21.5) 3,323 (20.0) -5.7
ICS+LAMA/LABA 29(0.2) 151 (0.9) 190 (1.1) 276 (1.7) 111.9
ICS+LAMA+LABA 28(0.2) 15(0.1) 3(0.0) 15(0.1) -18.8
ICS/LABA+ICS+LAMA/LABA -(0.0) 6(0.0) 6(0.0) 6(0.0)
ICS/LABA+LAMA-+ICS 108(0.7) 114 (0.7) 101 (0.6) 114 (0.7) 1.8
ICS/LABA+LABA+LAMA 40(0.3) 10(0.1) 7(0.0) 10(0.1) -37.0
ICS/LABA+LAMA/LABA 34(0.2) 108 (0.6) 135 (0.8) 222(1.3) 86.9
Total (Sum) 15,781 16,939 16,791 16,600 1.7

No. of category prescription including various combination prescription. Except short-acting bronchodilator. ICS: inhaled corticosteroid LAMA:
long-acting muscarinic antagonist, LABA: long acting 2 agonist, CAGR: compound annual growth rate by 4 years, ICS/LABA: ICS/LABA
fixed dose combination, ICS+LABA; concomitant prescription of single drug formulations
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Table 6. COPD medication cost per patient

A7 ARE o) §

gk COPD &Atol| A 2] 5A] 28 w8t B4 FAAE THCE /163

2015 2016 2017 2018 CAGR (%)

Total No. of patients 7,733 7,709 7,423 7,260 2.1
Cost per patient, won 204,278 208,693 204,198 206,667 0.4
Age group, years

40-49 156,312 118,334 134,813 146,583 -2.1

50-59 169,751 173,753 187,468 185,357 3.0

60-69 221,640 235,907 221,374 223,700 0.3

=70 208,590 211,757 204,684 206,779 -0.3
Type of hospital

Tertiary hospitals 245,860 245,329 211,648 186,665 -8.8

General hospitals 192,019 182,399 180,619 182,859 -1.6

Hospitals 63,115 82,737 64,984 61,686 -0.8

Clinics 41,502 44,364 48,311 50,575 6.8

Others 45,942 57,287 88,715 38,416 -5.8

CAGR: compound annual growth rate by 4 years
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