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ABSTRACT

Objective: To analyze the prescription patterns for the treatment of ulcerative colitis (UC) and to investigate factors co—occurring
with systemic corticosteroid use, Methods: We used patient—level data from Korean National Health Insurance claims database to
identify patients diagnosed with UC (ICD—10 code : K51) and their medications prescribed for UC between January 1 and
Decemeber 31, 2017, We found that medications for UC treatment were 5—aminosalicylic acid (5—ASA), immunomodulators,
biologics, and corticosteroids, We presented the prescription pattern according to the sex, age group, type of health insurance, site
of UC, type of medical institution, and concomitant medication, To evaluate factors associated with prescription of systemic
corticosteroids for UC, we used a multivariate logistic regression model to estimate adjusted odds ratios (aORs) and their 95%
confidence intervals (Cls). Results: Of 1,469 UC patients, 74.5% used 5—ASA and 152% used systemic corticosteroids, 5—ASA
constituted 77.5% of all prescriptions and systemic corticosteroids accounted for 13,1%, The most widely used therapy was 5—ASA
monotherapy (54.8%), followed by a double therapy with 5—ASA and immunomodulators (8.2%) or 5—ASA and systemic
corticosteroids (7.2%). Systemic corticosteroids were more likely to be prescribed with immunomodulators (aOR=1.88, 95% Cl=154—
2.28) and biologics (aOR=2,82, 95% Cl=2,28-3,50) than without them, Conclusions: We found that 15,2% of UC patients were
prescribed with a systemic corticosteroid, which is less than reported previously. Systemic corticosteroids were more likely to be
prescribed with immunomodulators and biologics.
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Table 1. Demographic and clinical characteristics of ulcerative colitis patients and prescriptions, 2017

Patients total, Prescriptions total, Average prescription

Characteristics N(%) N(%) refills per patients,
(N=1,469) (n=6,286) N(SD)

Sex

Male 873(59.4) 3,705(58.9) 4.2(3.7)

Female 596(40.6) 2,581(41.1) 4.3(4.1)
Age group (years)

0-19 39(2.7) 181(2.9) 4.6(5.0)

20-39 380(25.9) 1,726(27.5) 4.5(3.7)

40-59 624(42.5) 2,705(43.0) 4.3(3.7)

60+ 426(29.0) 1,674(26.6) 3.9(4.0)
Endoscopy 723(49.2) 799(12.7) 1.1(0.5)
Type of hedlth insurance

Health insurance 1,412(96.1) 6,027(95.9) 4.3(3.8)

Medical Care, Free National Health Care, Veterans 57(3.9) 259(4.1) 4.5(4.5)
Type of hedlth institution

Tertiary hospitals 499(34.0) 2,828(45.0) 4.8(3.4)

General hospital, Hospital 590(40.2) 2,425(38.6) 3.8(3.8)

Clinic, public health center, etc 380(25.9) 1,029(16.4) 2.7(3.2)
Type of Ulcerative Colitis*

Chronic Ulcerative Proctitis 260(17.7) 1,005(16.0) 3.9(3.¢)

Chronic Ulcerative Pancolitis, Left-sided Colitis 137(9.3) 623(9.9) 4.5(3.6)

Chronic Ulcerative Extensive Colitis 157(10.7) 687(10.9) 4.4(3.3)

Inflammatory polyps, Other Ulcerative Colitis 328(22.3) 706(11.2) 2.2(2.6)

Other Unspecified Ulcerative Colitis 769(52.3) 3,306(52.6) 4.3(3.8)

*Patients and prescriptions can be counted in more than one category
Abbreviation: SD, standard deviation
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Table 2. Use of 5-aminosalicylic acid, immunomodulators, biologics, systemic corticosteroids and non-systemic corticosteroids in

patients with ulcerative colitis, 2017

Patients receiving a drug,

Drugs

Average prescription

Prescription refil, refills per patients,

N (%) N (%) N (sD)
Total 1,469 6,286 4.3(3.8)
5-Aminosalicylic acid 1,094(74.5) 4,874(77.5) 4.5(3.0)
Mesalazine 991(67.5) 4,352(69.2) 4.4(2.9)
Sulphasalazine 96(6.5) 365(5.8) 3.8(3.1)
Balsalazide 114(7.8) 429(6.8) 3.8(2.6)
Immunomodulator 181(12.3) 888(14.1) 4.9(2.9)
Azathioprine 175(11.9) 837(13.3) 4.8(2.7)
6-Mercaptopurine 5(0.3) 31(0.5) 6.2(6.1)
Methotrexate 4(0.3) 20(0.3) 5.0(4.1)
Biologics 83(5.7) 515(8.2) 6.2(3.7)
Adalimumalb 31(2.1) 236(3.8) 7.6(5.4)
Golimumab 9(0.6) 29(0.5) 3.2(1.3)
Infliximalb 46(3.1) 243(3.9) 5.3(1.8)
Vedolizumab 3(0.2) 8(0.1) 2.7(1.9)
Systemic Corticosteroids 223(15.2) 822(13.1) 3.7(3.2)
Prednisolone 181(12.3) 640(10.2) 3.5(3.1)
Methylprednisolone 24(1.6) 67(1.1) 2.8(2.7)
Methylprednisolone sodium succinate 34(2.3) 62(1.0) 1.8(1.5)
Hydrocortisone 1(0.1) 1(0.0) 1.0-
Hydrocortisone sodium succinate 32(2.2) 100(1.6) 3.1(2.3)
Non-systemic Corticosteroids 72(4.9) 165(2.6) 2.3(2.3)
Budesonide (micronized) 50(3.4) 109(1.7) 2.2(2.4)
Beclomethasone dipropionate 28(1.9) 61(1.0) 2.2(1.8)

Note: Patients and prescriptions can be counted in more than one category

Abbreviation: SD, standard deviation
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Table 3. Use of mono- and combination therapy in patients with ulcerative colitis, 2017

Patients receiving
a drug,

Average prescription

Prescription refil, . :
rescription refi refils per patients,

N (%) N (%) N (SD)

Total 1,469 6,286 4.3(3.8)
Monotherapy

5-ASA 930(63.3) 3,442(54.8) 3.7(2.3)

Immunomodulator 23(1.6) 42(0.7) 1.8(1.3)

Biologics 29(2.0) 127(2.0) 4.4(4.5)

Corticosteroids 85(5.8) 168(2.7) 2.0(1.¢)
Double Therapy

5-ASA + Immunomodulator 136(9.3) 515(8.2) 3.8(2.3)

5-ASA + Biologics 32(2.2) 126(2.0) 3.9(2.6)

5-ASA + Corticosteroids 173(11.8) 452(7.2) 2.6(2.3)

Immunomodulator + Corticosteroids 9(0.6) 22(0.3) 2.4(1.5)

Immunomodulator + Biologics 6(0.4) 19(0.3) 3.2(2.6)

Biologics + Corticosteroids 16(1.1) 32(0.5) 2.0(1.8)
Triple Therapy

5-ASA + Immunomodulator + Corticosteroids 59(4.0) 142(2.3) 2.4(1.7)

5-ASA + Biologics + Corticosteroids 21(1.4) 63(1.0) 3.0(2.3)

Immunomodulator + Biologics + Corticosteroids 5(0.3) 14(0.2) 2.8(2.0)
Quadruple Therapy

5-ASA + Immunomodulator + Biologics + Corticosteroids 14(1.0) 59(0.9) 4.2(1.9)

Abbreviation: 5-ASA, 5-aminosalicylic acid; SD, standard deviation

Note: Patients can be counted in more than one category. Total prescriptions (6,286) included all prescriptions with the diagnosis of ulcerative

colitis (K51) and any drug.
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Table 4A. Characteristics of ulcerative colitis patients according to with or without systemic corticosteroid prescriptions, 2017

Characteristics, N(%)

Patients (n=1,469)

Systemic corticosteroid

Systemic corticosteroid

prescribed non-prescribed p-value
Total 223 1,246
Treatment class*
5-Aminosalicylic acid 210(94.2) 884(70.9) <.001
Immunomodulator 68(30.5) 113(9.1) <.001
Biologics 48(21.5) 35(2.8) <.001
Non-systemic Corticosteroids 32(14.3) 40(3.2) <.001
Sex
Male 129(57.8) 744(59.7) 0.602
Female 94(42.2) 502(40.3)
Age group
0-19 y 9(4.0) 30(2.4) 0.002
20-39 y 76(34.1) 304(24.4)
40-59 y 92(41.3) 532(42.7)
60+ y 46(20.6) 380(30.5)
Type of hedlth insurance
Health insurance 215(96.4) 1197(96.1) 0.806
Medical Care, Free national health care, Veterans 8(3.6) 49(3.9)
Type of hedlth institution
Tertiary hospitals 76(34.1) 423(33.9) 0.304
General hospital, Hospital 81(36.3) 509(40.9)
Clinic, public health center, etc 66(29.6) 314(25.2)
Type of Ulcerative Colitis”
Chronic Ulcerative Proctitis 44(19.7) 216(17.3) 0.388
Chronic Ulcerative Pancolitis, Left-sided Colitis 21(9.4) 116(9.3) 0.960
Chronic Ulcerative Extensive Colitis 42(18.8) 115(9.2) <.001
Inflammatory polyps, Other Ulcerative Colitis 34(15.2) 294(23.6) 0.006
Other Unspecified Ulcerative Colitis 145(65.0) 624(50.1) <.001

*Patients can be counted in more than one category
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Table 4B. Characteristics of ulcerative colitis prescriptions according to with or without systemic corticosteroid prescriptions, 2017

Prescriptions (n=6,286)

Characteristics, N(%)

Systemic corticosteroid

Systemic corticosteroid

prescribed non-prescribed p-value
Total 822 5,464
Treatment class*
5-Aminosalicylic acid 610(74.2) 4,264(78.0) 0.014
Immunomodulator 204(24.8) 684(12.5) <.001
Biologics 164(20.0) 351(6.4) <.001
Non-systemic Corticosteroids 35(4.3) 130(2.4) 0.002
Sex
Male 486(59.1) 3,219(58.9) 0.909
Female 336(40.9) 2,245(41.1)
Age group
0-19 y 36(4.4) 145(2.7) <.001
20-39 y 253(30.8) 1,473(27.0)
40-59 y 360(43.8) 2,345(42.9)
60+ y 173(21.0) 1,501(27.5)
Type of hedlth insurance
Health insurance 795(96.7) 5,232(95.8) 0.196
Medical Care, Free national health care, Veterans 27(3.3) 232(4.2)
Type of hedlth institution
Tertiary hospitals 422(51.3) 2,406(44.0) <.001
General hospital, Hospital 314(38.2) 2,111(38.4)
Clinic, public health center, etc 86(10.5) 943(17.3)
Type of Ulcerative Colitis”
Chronic Ulcerative Proctitis 116(14.1) 889(16.3) 0.116
Chronic Ulcerative Pancolitis, Left-sided Colitis 63(7.7) 560(10.2) 0.021
Chronic Ulcerative Extensive Colitis 99(12.0) 588(10.8) 0.272
Inflammatory polyps, Other Ulcerative Colitis 63(7.7) 643(11.8) 0.001
Other Unspecified Ulcerative Colitis 483(58.8) 2,823(51.7) <.001

"Prescriptions can be counted in more than one category
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Factors Odds Ratio” (95% CI) Odds Ratio (95% CI)
All departments (n=6,286)

Treatment Class

5-Aminosalicylic acid’ 0.79  (0.66-0.94) ——
Immunomodulator’ 1.88  (1.54-2.28) ——
Biologics' 2.82  (2.28-3.50) —
Non-systemic corticosteroids’ 1.63  (1.10-2.42) —
Age Group
0-19y vs.20-39y 1.30  (0.86-1.95) =
40-59 y vs.20-39 y 0.96  (0.80-1.15) —
60+yvs.20-39 y 0.83  (0.67-1.03) ——— A

Health Institution*

Tertiary hospitals 107 (0.90-126)

vs. General hospital, Hospital Hil—
Clie il e s, o et .
Type of Ulcerative Colitis
Chronic ulcerative proctitis 0.72  (0.24-2.16) } = "
Choni gt s s omasm . =
Chronic ulcerative extensive colitis 0.68  (0.22-2.04) F i i
Othereerave ol 047 QIsla) . =
Other unspecified ulcerative colitis 0.69 (0.23-2.06) L L i
Gastroenterology (n=3,976)
Treatment Class
5-Aminosalicylic acid 0.89  (0.71-1.12) —aHH
Immunomodulator’ 1.83  (1.48-2.25) —a—
Biologics’ 3.07 (2.41-3.91) —
Non-systemic corticosteroids 1.43  (0.90-2.28) H—a—
Age Group
0-19y vs.20-39y 125  (0.69-2.26) — 1 =
40-59 y vs.20-39 y 0.95  (0.77-1.17) —
60+ yvs. 20-39 y 0.82  (0.64-1.07) —ah
Health Institution*
\T:.n(liaer:e?:lsl?::;?tal, Hospital 0.9 (0.82-121) ——

Type of Ulcerative Colitis

Chronic ulcerative proctitis 0.70  (0.19-2.53) ' = ,
Chronic ulcerative pancolitis,

Left-sited colitis 0.48  (0.13-181) C = ]
Chronic ulcerative extensive colitis 0.70  (0.19-2.52) F - |
Inflammatory polyps,

Other ulcerative colitis 066 (0.18-244) ) —~ '
Other unspecified ulcerative colitis 0.62 (0.17-2.23) [ = |

"Adjusted by all variables included in the table
"p-value<0.05 0.125 0.25 0.5 1 2 4

*Only tertiary hospital and general hospital have the department of gastroenterology

Fig. 1. Forest plot of multivariate logistic regression analysis demonstrating factors associated with use of systemic corticosteroid in
ulcerative coltis prescriptions; in all departments and the department of gastroenterology.
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