o) Afokals] 2] A3 19 A 1S ,%¢C»  Korean Journal of Clinical Pharmacy

Korean J Clin Pharm, Vol. 31, No. 1, pp. 27-34, 2021 = A Official Journal of =~
wm\amw Korean College of Clinical Pharmacy
Original Article Y>> PISSN 1226-6051 eISSN 2508-786X
https://doi.org/10.24304/kjcp.2021.31.1.27

Korean journal of clinical pharmacy (Online)
URL: http://www.ekjcp.org

HZEY FAXRE 0|2t SCISE XIEHQ XM L0 SHEZZIN X
Ojx|= 9atQol

OOl

A - A7

gt sh oFsjst
(2020 12¢€ 9 A= - 2021 1€ 29 =4 - 20219 2€ 1€ =)

Treatment Patterns of Osteoporosis and Factors Affecting the Prescribing of
Bone-forming Agents: From a National Health Insurance Claims Database

Jihae Jeong' and Ju-Young Shin'*

1School of pharmacy, Sungkyunkwan University, Suwon 16419, Republic of Korea
(Received December 9, 2020 - Revised january 29, 2021 - Accepted February 1, 2021)

ABSTRACT

Objective: To analyze osteoporosis treatment patterns and teriparatide prescription-associated factors in Korea by using a national
health insurance claims database. Methods: We utilized the Health Insurance Review & Assessment Service National Patients
Sample claims database to identify patients (aged >50 years) with at least one osteoporosis claim (International Classification of
Disease 10th revision code: M80, M81, M82) and at least one prescription for osteoporosis medication (antiresorptive agents:
bisphosphonates, selective estrogen receptor modulators, denosumab, and calcitonin; bone-forming agent: teriparatide) in 2018.
Demographic characteristics and healthcare utilization patterns were analyzed. Factors associated with teriparatide prescriptions
were assessed using a multivariate logistic regression model. Results: Records showed that 44,815 patients were prescribed
osteoporosis medications in 2018; the percentage of patients prescribed each treatment was as follows: 86.6% bisphosphonates,
13.9% selective estrogen receptor modulators, 3.1% calcitonin, 2.1% denosumab, and 0.7% teriparatide. A greater proportion of
patients prescribed teriparatide were >75 years (53.4% vs. 33.8%) and had fractures (63.9% vs. 12.8%) compared to the same for
antiresorptives (p<0.001). Patients prescribed teriparatide had higher Charlson comorbidity index values (1.2+1.3 vs. 0.9+1.2) and
were more frequently hospitalized (0.8+1.3 vs. 0.120.5) than those prescribed antiresorptives (p<0.001). Elderly patients (=75 years
old; adjusted OR=1.66; 95% CI 1.16-2.38) and those with fractures (adjusted OR=6.23; 95% CI 4.76-8.14) were more likely to be
prescribed teriparatide than antiresorptives. Conclusion: Patients prescribed teriparatide were older and more likely to have severe
osteoporosis than those prescribed antiresorptives.
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Individuals sampled in Nation Patients Sample HIRA database

N=1,481,921
v
Aged 50 years or more
N= 559,881
v
Diagnosed with osteoporosis(M80-82)
N=281,134
v
Prescribed with osteoporosis medications
N=44,815
I
v L4
Anti-resorptives Bone-forming agents
N=44,697 N=296
(99.3%) (0.7%)
A v I v v
Bisphosphonates SERMs Denosumab Calcitonin Teriparatide
N=38,802 N=6,242 N=931 N= 1,394 N=296
(86.6%) (13.9%) (2.1%) (3.1%) (0.7%)

Fig. 1. Flowchart of study subject selection. Abbreviation: SERMs, Selective Estrogen Receptor Modulators
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Table 1. Demographic and Clinical Characteristics of Osteoporosis Treatments Prescribed Patients, 2018
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Anti-resorptives f?rfr)rrllien-g
(unit: person)
Bisphosphonates ~ SERMs Denosumab Calcitonin Anti-:;ztofr'lptives Teriparatide

Total, n(%) 38,802(86.6%) 6,242(13.9%)  931(2.1%)  1,394(3.1%) 44,697(99.3%)  296(0.7%)
Age group, n(%)"

50-64 11,224(28.9%)  2,251(36.1%)  279(30.0%)  268(19.2%) 13,304(29.8%) 43(14.5%)

65-74 14,219(36.7%)  2,235(35.8%)  335(36.0%)  493(35.4%) 16,293(36.5%) 95(32.1%)

275 13,359(34.4%)  1,756(28.1%)  317(34.1%)  633(45.4%) 15,100(33.8%)  158(53.4%)
Gender, n(%)

Male 2,722(7.0%) 6(0.1%) 67(7.2%) 175(12.6%) 2,874(6.4%) 25(8.5%)

Female 36,080(93.0%)  6,236(99.9%)  864(92.8%) 1,219(87.5%) 41,823(93.6%) 271(91.6%)
Health insurance type, n(%)

National health insurance 35,217(90.8%)  5,759(92.3%)  840(90.2%) 1,235(88.6%) 40,663(91.0%)  273(92.2%)

Medical aid, veterans etc. 3,585(9.2%) 483(7.7%) 91(9.8%) 159(11.4%)  4,034(9.0%) 23(7.8%)
Patients with osteoporotic fractures, n(%)’n

No fracture 33,812(87.1%)  5,480(87.8%)  765(82.2%) 1,030(73.9%) 38,982(87.2%)  107(36.2%)

Fracture 4,990(12.9%) 762(12.2%)  166(17.8%)  364(26.1%) 5,715(12.8%)  189(63.9%)
Fracture site, n(%)"

Vertebral 3825(76.7%) 536(70.3%)  131(78.9%)  297(81.6%) 4,335(75.9%)  156(82.5%)

Hip 181(3.6%) 18(2.4%) 5(3.0%) 18(5.0%) 205(3.6%) 6(3.2%)

Distal radius 694(13.9%) 150(19.7%) 17(10.2%) 30(8.2%) 825(14.4%) 9(4.8%)

Humerus 149(3.0%) 28(3.7%) 6(3.6%) 5(1.4%) 178(3.1%) 5(2.7%)

Multiple Sites 141(2.8%) 30(3.9%) 7(4.2%) 14(3.9%) 172(3.0%) 13(6.9%)

*Comparisons (bone-forming agents vs. anti-resorptives) that are statistically significant at p<0.05 are noted by .
*Patients and prescriptions can be counted in more than one category
Abbreviation: SD, standard deviation; SERMs, Selective Estrogen Receptor Modulators
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Table 2. Comorbid Conditions of Osteoporosis Treatments Prescribed Patients, 2018

Anti-resorptives f?rfr)rrllien-g
(unit: person)
Bisphosphonates ~ SERMs Denosumab Calcitonin Anti-:;ztofr'lptives Teriparatide
Total, n(%) 38,802(86.6%) 6,242(13.9%)  931(2.1%)  1,394(3.1%) 44,697(99.3%)  296(0.7%)
Disease related to secondary osteoporosis, n(%) 5,786(14.9%) 991(15.9%)  203(21.8%)  232(16.6%) 6,720(15.0%) 54(18.2%)
CCI, n(%)"
Mean=SD' 0.9+1.2 0.9+1.2 1.1£1.4 1.0+1.2 0.9+1.2 1.2+1.3
0 18,539(47.8%)  3,101(49.7%)  437(46.9%)  605(43.4%) 21,452(48.0%)  115(38.9%)
1-2 15,987(41.2%)  2,498(40.0%)  356(38.2%)  616(44.2%) 18,316(41.0%)  129(43.6%)
>3 4,276(11.0%) 643(10.3%)  138(14.8%)  173(12.4%) 4,929(11.0%) 52(17.6%)
Comorbid conditions, n (%)
Hyperparathyroidism 63(0.16%) 18(0.3%) 11(1.2%) 3(0.2%) 83(0.2%) 0(0.0%)
Skeletal malignancy 58(0.2%) 4(0.1%) 1(0.1%) 1(0.1%) 61(0.1%) 0(0.0%)
Peptic ulcer 6,201(16.0%) 849(13.6%)  157(16.9%)  248(17.8%) 7,002(15.7%) 56(18.9%)
Liver diseases 3,247(8.4%) 485(7.8%) 66(7.1%) 155(11.1%)  3,725(8.3%) 21(7.1%)
Cerebrovascular disease 3,218(8.3%) 434(7.0%) 81(8.7%) 141(10.1%)  3,651(8.2%) 33(11.2%)
Ischaemic heart diseases 3,280(8.0%) 499(9.9%) 92(11.1%) 155(11.2%)  3,774(8.4%) 33(11.2%)
Dementia 3,070(7.9%) 378(6.1%) 84(9.0%) 147(10.6%)  3,454(7.7%) 52(17.6%)

*Comparisons (bone-forming agents vs. anti-resorptives) that are statistically significant at p<0.05 are noted by .

*Patients and prescriptions can be counted in more than one category

*CCI: Charlson comorbidity index

Abbreviation: SD, standard deviation; CCI, Charlson Comorbidity Index; SERMs, Selective Estrogen Receptor Modulators
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Table 3. Healthcare Utilization of Prescriptions of Osteoporosis Treatments, 2018

(unit: prescription)

. . Bone-
Anti-resorptives forming
. - Total . .
Bisphosphonates ~ SERMs Denosumab Calcitonin Teriparatide

Anti-resorptives

Total, n(%) 140,897(78.2%) 24,708(13.7%) 1,280(0.7%) 12,277(6.8%) 179,162(99.4%) 1,002(0.6%)
Annual No. of medical utilization per person Mean+SD
No. of hospitalizationsJr 0.1+£0.6 0.1£0.4 0.1£0.4 0.4+0.7 0.1£0.5 0.8+1.3
No. of outpatient visits 3.74£3.3 4.6£3.6 2.6£1.9 9.9+14.1 3.9+4.0 43+4.3
Type of hospitals, n(%)’
Tertiary hospitals 6,178(4.4%) 2,376(9.6%) 289(22.6%) 11(0.1%)  8,854(4.9%) 134(13.4%)
General hospitals 16,691(11.9%)  4,353(17.6%)  338(26.4%)  202(1.7%) 21,584(12.1%) 271(27.1%)
Hospitals 19,468(13.8%)  2,772(11.2%) 183(14.3%) 1,062(8.7%) 23,485(13.1%)  506(50.5%)
Clinics 96,453(68.5%) 14,979(60.6%)  468(36.6%) 11,002(89.6%)122,902(68.6%) 91(9.1%)
Health center 2,107(1.5%) 228(0.9%) 2(0.2%) - (0.0%)  2,337(1.3%) - (0.0%)
Department, n(%)T
Orthopedic surgery 57221(40.6%)  8313(33.6%)  414(32.3%) 8742(71.2%) 74,690(41.7%)  463(46.2%)
Internal medicine 50,710(36.0%) 11,061(44.8%)  566(44.2%) 1,299(10.6%) 63,636(35.5%)  105(10.5%)
Obstetrics and gynecology 4,432(3.2%) 1,139(4.6%) 65(5.1%) 138(1.1%)  5,774(3.2%) 39(3.9%)
Neurosurgery 8,779(6.2%) 1,336(5.4%) 106(8.3%) 355(2.9%) 10,576(5.9%) 360(35.9%)
Family medicine 5,165(3.7%) 985(4.0%) 57(4.5%) 387(3.2%)  6,594(3.7%) 24(2.4%)
Others 14,590(10.4%)  1,874(7.6%) 72(5.6%)  1,356(11.1%) 17,892(10.0%) 11(1.1%)

*Comparisons (bone-forming agents vs. anti-resorptives) that are statistically significant at p<0.05 are noted by T,

*Patients and prescriptions can be counted in more than one category

Abbreviation: SD, standard deviation; SERMs, Selective Estrogen Receptor Modulators
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Table 4. Factors Associated with Prescription of Bone-Forming

Agents, 2018

Crude Odds Ratio ~ Adjusted Odds
(95% CI) Ratio (95% CI)
Age group
50-64 (reference) 1.00 1.00
65-74 1.80(1.26-2.59) 1.54(1.07-2.22)
>75 3.24(2.31-4.54) 1.66(1.16-2.38)

Patients with fractures
No fracture (reference)
Fractures

Type of hospitals
Tertiary hospitals
General hospitals
Hospitals
Clinics (reference)
Health center

Department
Orthopedic surgery
Internal medicine
Obstetrics and gynecology
Neurosurgery
Family medicine (reference)
Others

Comorbidity
Dementia

CCI
0 (reference)

1-2
>3

1.00
12.05(9.49-15.3)

3.75(2.39-5.88)
5.86(4.22-8.13)
6.99(5.11-9.55)
1.00

0.60(0.08-4.36)

3.34(1.23-9.03)
1.28(0.46-3.59)
0.73(0.16-3.24)

12.24(4.49-33.37)
1.00
1.28(0.42-3.93)

2.55(1.88-3.44)

1.00

1.31(1.02-1.69)
1.97(1.42-2.74)

1.00
6.23(4.76-8.14)

3.53(2.22-5.62)
3.00(2.12-4.26)
3.60(2.58-5.02)
1.00
0.98(0.13-7.4)

2.67(0.98-7.26)
1.42(0.5-3.97)
1.00(0.22-4.51)
3.30(1.19-9.11)
1.00
1.16(0.37-3.6)

1.24(0.89-1.74)

1.00

1.04(0.8-1.36)
1.49(1.05-2.11)

*Adjusted by all variables included in the table
Abbreviation: CI, Confidential Interval, CCI, Charlson Comorbidity

Index
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