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ABSTRACT

Backgrounds: Inflammatory bowel disease (IBD) including ulcerative colitis (UC) and Crohn’s disease (CD) increased prevalence
and economic burden, Objectives: This study aimed to investigate drug use pattern in IBD patients in a real world, Methods:
National Health Insurance claim data from 2010 to 2014 were used in this population—based study. All IBD patients diagnosed
during study period were enrolled, IBD medications included 5—aminosalicylic acid (ASA), glucocorticoid, immunomodulator and
anti—tumor necrosis factor—o agent(anti TNF—o). Growth rate of IBD prevalence, prescribed drug classes, duration of drug therapy
and medication cost were analyzed, Number and percentage of patients for categorical variables, and mean and median for
continuous variables were presented, Results: Total numbers of patients were 131,158 and 57,286 during 5 years, and their annual
growth rate were 3.2 and 5.7% for UC and CD, UC and CD were prevalent in the 40—-50 (41.2%) and 20—-30 age groups (36.0%).
About 60% of IBD patients was prescrioed any of medications, 5—ASA was the most frequently prescribed, followed by
corticosteroid and immunomodulator, Anti TNF—o. use was the lowest, but 5 times higher than UC in CD, Combination therapies with
different class of drugs were in 29% for UC and 62% for CD, Mean prescription days per patient per year were 306 and 378, and
the median medication cost per patient per year was KRW 420,000 (USD 383) and KRW 830,000 (USD755), for UC and CD,
respectively. Conclusions: Increasing prevalence of IBD requires further studies to contribute to achieve better clinical outcomes of
drug therapy.

KEY WORDS: Inflammatory bowel disease, ulcerative colitis, Crohn’s disease, drug therapy, real world data

¥ (ulcerative colitis, UC)T L2 (Crohn’s disease, o} =7}l x19] F7kgo] 1] &r}h4D t]Qo] ofxJo} Z7lollA]
CD)o2 s = A5 g2 (inflammatory bowel disease, 2] X Hgo|u} QP32 S54do] MTehs tha Ao|7} lthk=
IBDy 9191 & = = 91789] vhd AP A% Agtolt). A whio] fejue} ogA1e] #ilo] Z71E 5 Hiel] gl
Argo] Y= T2 oFstet o e REEHI Uells Fe JAe] 289 Y 9 51 =g O] 2ol thgh 5
Aol Haat 22 A3 hise] WASkER Sj9dE] 2 E 2 A FA} o] Aghel gt A STkl ;J\‘:}lz 13
Ao FRET Yok HAde Al Hlg) oo} HsdESe B At "Jofﬂ' "J’”z‘ﬁo]ﬂr A&
=7ke] W Eo] iAo RE vrar HuHARE, AAFS eSS SHAA BE FEslal LdlEet 40“*}5317}

aL
= YEURARG RIEL B PGl ATHCC o RAEES S Aol B9l BH, FEE B DI,

*Equally contributed to this study as first author.
*Correspondence to: Hyun Soon Sohn, College of Pharmacy, CHA University, Gyenggi-do 13488, Republic of Korea

Tel: +82-31-881-7171
E-mail: sohn64@cha.ac.kr

79



80 / Korean J Clin Pharm, Vol. 29, No. 2, 2019

52 wsle] o Xghye Adsh g9 +10
A% X5 ARSE= dEAQ] AZE 4
A AlE 2] kA 7} 9t} S-aminosalicyic acid, FAIF] AT 2=
A (corticosteroid), ™HZAA]| (immunomodulator), F%3JA}L
Q1R A A (anti-tumor necrosis factor-a agent, anti TNF-q).
olF2 AME tE LTS B3 a9E UEh7] wo
gk QPR wel GAZ o R AREEIL glom o] F
anti TNF-02] 7-%-oll= 13} <Alol] Wkgo] QI Al 3
Aol Al 22} HA| 2 AHE-H =2 AAE 3 Qo720

ASgAse tE TS g #e AETolA e
Y 9)ddo] &2 S 1wl AR 2 AAA BxellA
ul-g- AFsHAl wed et ok ey, A dgEiRol
ekt SAEe] ol Aol Ztolzt 7] Wi, 1
U AAUFeE FHEC] =E AT FFEAA BaE
o 2 A Astolu} A gol tigk ARvke g vt &
A2 A3 g8kl #Esrlddle FEekAl = 7 Aok
wEbA], fFHEC] F3F Sk FAIE Kol e d54
FA3% A5 HH oz AT WHS FE|of she B9
A9 AEHge o] Agke] Ak ] HS Hlolele A
FH AT & 5 Aok

T2eigk WgollA SEue} sl dsddEs
Aol Al ofmdt oF=aRio] ofEA AREEAL A=Al g
AR= S o] Aol HAo] koW AMSHES FHE
oA - -85 ZA7E E Zlolt) wEhA,  dqe H
o] M= ARHIHTAZE B8l v 9544%
gk SEAfol| M o] ARt FAFSFALAL ) E Tt

e ol
2 of\
2 o

L ol

AT
=R
£ d7e RIS IEAHR INEAE T
3l 201095E 20149714 F 53%ke] HAdEH =8k
718e] ARRFAFTA HTARE AFHo} FHH A o] 2}
Bole 288210 IFA AR (Y, 94%), ARG F
FRZRY, F37o), 8 T L Fdyd, ogAul~
AR(YPY == 9 M85 9 oA AW, o)F3H] 59 AR}
3w Qt}. o5 AEE MIFRE T3k Lot A4
H REE Q5 SxE AEd & gle= Agd ez A
FEHATE £ AFe 7] ABEE 9325 E
NS 5% T FAHJAKEAY: 2015.7.30, HAHS:
1044308-201507-HR-010-01).

O
ol
o
H
rr
t
fn
~E
0% w»n

ol 3t Fol= =T EEAIRIE R (Korean Standard
Classification of Diseases, KCD)-7 code & A AHAIQIE
Fr(International Classification of Diseases, ICD)-10 code, L
i ERIYFNEE ST AeEe IR EE
S H =S ARSIt 1) A3 KCD-10 code
K51 =& V131; 2) Z2H: ICD 10-code K50 == V130.32D
HEMHEe X =2A|

o VA AEY AF88ES A5oHE BN ol
X359} 5-aminosalicylic acid, corticosteroid, immuno-
modulator, anti TNF-a. G773 A|-olA A543k
I dEs AEH) o 385S VA AR AE
A E= o] FAIF O] Q= - F 147) 9 TK(Table 2).%2 £-4]
717t ERE oI5 oAl F ol= FlolgkE 1 ool Ae] 9}
© e 4SS X5k ARALRE A skt 4
713 &2t I7HA] AIES] AT AL SxbE T e R ARS
A=, VA Al o)de] SHAIE AHE-g BAE ERa ] AR
212 A 2)5F9 k. Anti TNF-0)] 3lE3= adalimumabs E4¢
257] gH, infliximaba 29 SHAH ARE-317] wiszol] Ak
S ARSI ofd AdAGE ZAlES mebd, and
TNF-02] 745 obl ALG7I2be shatat w) A7) ebal A
HAE a1 stedof it

o0&
N
rg
R

M
1%
N
AL
(o]
uled
ol\
o
o
i)
it
Jo
ok
X
o\
L)
(o3
llo
k=)
1L
ol
ol

1o

QL
o 8
o, off
olo 12
% =

!

¢

i olft
e

I'IE
T
Ml oy
o
yo, %
fr
r (
X
i
Lo
o
=
X

[e5

r-
N
)4
il
M
1
ol
32
T e
olN
oX,
o}
i
ret
FN'
©
1 o
i
Ay

i
r_gh

AFANET 2 328 Ad IxE
gl X 5oAS ALE3E A A vlS oA
& 2} vlg, 283 oI E Ak AR 27
1T}, ol2d, o5 X587 dUQHOF AL
ooz AlgH H8-S AR 3 o
S} FHSAE ASAAFAT X5 A Aol
XS 71F0 =2 32} 1909 A7 F oFAIAds
F & X 8 oA H]-8-S B39 T)

&
12

ol
und

2 te
olN
oX,
o
N

f
o
£

P

MEJ
o 0
i

o,
ol
i)

F

3k

ol

p

\i

S e 1 OE oV d% Jo rfl N
i)
S
o

2
N

;

HSFAS SR S A2 201095 2014
A7kA] 5d7ke] 2Ak5 & Ak wf A A=) 17 E(N)
2 AAskaL obge] Zd
oH] SHE (%) 597 AT S7HE(%)S ARSI
HS5AFAR BAjoMe] X 7oA FTRE AR Aol dig



4
o] A% £¥, %tﬂﬂx} = O%x]
Al i‘]‘ﬂo]' g A5HAY] T/ 5

2 ENA90E Xﬂ"] O}Oﬂ‘:} g, 22t 1919 A5
okA|o] Azt Mol AZF ekAmIeh e ALY wFo
75 B RE0 e FIHE ARG o2 A3E
AxSATE vlge] EAAI= dsle) vlsEelE HYIsH
TH(1 US dollar=1,1009] 3H& 8. B& A5 += SAS software
version 9.3 (SAS Institute Inc., Cary, NC, USA)S.Z A%
AS A

A7z}

FE YT RYE

20109 195E 20143 129744 & 547k ¥4 d=4%
23 R AFd o] 131,158%, ZE2H 0] 57,2863

S BA, AWHER ST 28 Ao 7 oulE d
Art. F59FAE S AR TS AT

o] 3.2%, L&) 5.7% & Yehfo] aig 7k 5% A2
9] Z7HEo] ¥ =2 AL & 4= THTable 1). 015 A1) <
3 REE WY, AGUFL 40-500) Hlgo] 71 =3k
(41.2%), I2HY Z-9ol= 20-30t) Bl 7FF =dTh
(36.0%). 53] ﬂ%‘%ﬂ 78-F- 20 gA1o] mlg-o] A Aol
AA 718 =9 TH25.0%) (Figure 1). FHAE 5 942 vl&
< AL B oF 56% & A8t ZE7E Z Ao
7F AR, 2289 Al 2ol of 63% & xFA|Ek
2| zo)7h HalFa, vid oA tir] YA vlgo] HRAHS
2 Z71hs e HAth20104 1.44), 2014 1.78) <}o)).

FESETYEE Ad=XE ALE
A7 5 5o 9SSR AN S F
°F 60%= HS9AR AFME APEE Ao Fly]
Ak AL GHGA S A9 201000 53.7%2] SApr} oFE
FE YA 2014301 65.2% HAFANFACZ 1F

e SRl F 49,5607, X|BOHAIE AR Sl &
32,334)E SUFE 3, A2 9] 9ol = 20100 = 47.4%
9] A7} FERBEE WX Y 2014390 60.8% (ALE2H O
2 AFHke X F 22,4209, X Bk SRl E
13,638%) = S71=| At @;*W*‘ﬂ A 5ol gloiA] HAH
o7 EXEI} AFEHoE AdEHe S AE 7 Ao
(Figure 2).

oR

SHETE A e A2 B
59 ?l- ogz %74]—7‘\:]_:@]._; X]EH]-J‘__!_ x]
SRENA ARSE HEAIGE FEE YR, AU
o] 7d-9-ol|= 5-aminosalicylic acid AF&-ZHAH]£-0] 96-98%
2 71 wWokal, corticosteroid 7} 25-27%=% 1 S o]tk
Immunomodulators 12-14%%] &A}ol|A] AFEEUTL, anti
TNF-0i= 4% ol3te] Aol ATt ALEE AT AEH Y] H-5-
o%= 5-aminosalicylic acid AFE-EA]E0] 85-91%= 717
=01}, corticosteroid H = immunomodulator AFE-3EA}
Hl-&o] ] =UTH29-35% tH] 48-57%). 3HH anti TNF-0:=
&2 A9 11-23%2] Aol A ARE-E]o] A I <]
1-4% AR 1 o} oF 5H o] BokTHFigure 3).

FAE AP

FEEYEE X =UM 28 AME
YHA AL FSTEE ABASS 7 AREE AT

Table 1. Growth rate of UC and CD patients in Korea during 2010-2014

Diagnosis Year No. of patients Year-on-year growth rate CAGR (2010-2014)
2010 43,980
uc
2011 45,325 3.1%
2012 45,375 0.1%
2013 46,034 1.5%
2014 49,560 7.7%
Accumulated (2010-2014) 131,158 3.2%
2010 18,258
CD
2011 18,976 3.9%
2012 19,821 4.5%
2013 21,168 6.8%
2014 22,420 5.9%
Accumulated (2010-2014) 57,286 5.7%

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn's disease; CAGR, compound annual growth rate
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Fig. 1. Age distribution of UC and CD patients in 2014. IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn's disease
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Fig. 2. Proportion of UC and CD patients taken drug therapy during 2010-2014. IBD, inflammatory bowel disease; UC, ulcerative coli-
fis; CD, Crohn's disecase



B Immunomodulators

% of patients

I 97.3%
I 26.9%

I 95.7%

I 26.2%

1 1.5%

Hl 11.8%

Hl 11.9%
1 0.7%

N
o
N
o
N
o
N
-

u 5-Aminosalicylic acids

88.8%
91.0%
89.6%

50.5%

% of patients

I 35.0%

Il 10.7%

I 35.0%

Il 13.8%

o I 48.3%

N
o
-

2011

uc

= 5-Aminosalicylic acid ® Corticosteroids

97.7%

N
o
-
N
N
o
-
w
N
o
-

CD

m Corticosteroids ® Immunomodulators

N
o
-

m Anti TNF-a agents

97.7%
97.5%

B 3.9%

N 13.7%

I 25.2%

B 3.1%

I 13.5%

I 25.7%

H 12.7%
122%

I 26.1%

N

® Anti TNF-a agents

87.1%
84.9%

I 16.6%
I 30.8%
N 19.8%
I 28.6%
N 23.3%

I 32.7%

~ I 52.4%
« I 56.0%
+~ I 56.5%

N
o
-
N
o
-

Fig. 3. Drug classes prescribed for UC and CD patients during 2010-2014. IBD, inflammatory bowel disease; UC, ulcerative colitis; CD,

Crohn's disease

A A3 20149 1931 AP ad) 2287 FlA,
5-aminosalicylic acid A]E Zoll= mesalamine®], corticosteroid
A€ 9l = prednisolone®], immunomodulator -0l azathioprine
o], anti TNF-a %9 infliximabo] 7}g & $kxjol A A&
=K Table 2).
AmaTEs Rlzomel 2Ee
20140 FEAEE W AHHED EA 29%¢}
AEY A9 62%= 27HA AlE olde] eHAlE Ak B
ke ARSANAAL, T2 SRJol| A BFQH AA] v
AFINGE Sl A rTh 20 o) =80tk EeH ARE
A T 7P oRisE ARE EIeWel Ad 2§ 5-

H ALE oiE

0
-

aminosalicylic acid + corticosteroid} S—aminosalicylic acid +
immunomodulator ©]21t}. 38 anti TNF-oZ 338+ H3ke
B ARAL Hle2 AP Skl 1%, 2289 8419
50%SATH Table 2).

HEMEE2 X[2AM Q] HZF MU

20143 13 ek X gofAE Auke ASAAAS Sk
T JAolAM, AT x5 F Adee AFINES
o] Agolle Bt 306, 21| ol Hit 378U

Zo)| A= 5-aminosalicylic acid®] L7}
o AR AN 2599, e oAl
A& 2539 01Ut Immunomodulatore] 73-3-oll % A Th



84 / Korean J Clin Pharm, Vol. 29, No. 2, 2019

Table 2. Drug therapies in UC and CD patients in 2014

uc CD
n % n %
Total patients prescribed 32,334 100.0% 13,638 100.0%
Drug class prescribed
5-Aminosalicylic acid 31,523 97.5% 11,577 84.9%
mesalamine 27,492 85.0% 11,173 81.9%
sulfasalazine 3,954 12.2% 416 3.1%
balsalazide 3,572 11.0% 135 1.0%
Corticosteroid 8,148 25.2% 3,899 28.6%
budesonide (micronized) 1,573 4.9% 66 0.5%
hydrocortisone 897 2.8% 1,187 8.7%
prednisolone 6,261 19.4% 2,802 20.5%
methylprednisolone 847 2.6% 684 5.0%
beclomethasone dipropionate 980 3.0% 134 1.0%
Immunomodulator 4,438 13.7% 7,708 56.5%
azathioprine 4,025 12.4% 7,142 52.4%
6-mercaptopurine 160 0.5% 596 4.4%
methotrexate 285 0.9% 140 1.0%
cyclosporine 28 0.1% 11 0.1%
Anti TNF-a agent 1,255 3.9% 3,178 23.3%
infliximalb 1,015 3.1% 2,401 17.6%
adalimumab 299 0.9% 869 6.4%
Drug composition
Single drug class 23,029 71.2% 5,246 38.5%
Multiple drug classes 9,305 28.8% 8,392 61.5%
ASA + CS 6,928 21.4% 20.2% 12.3%
ASA +IM 4,110 12.7% 45.8% 27.8%
ASA + ATNF 1,051 3.3% 15.1% 9.2%
IM+ CA 2,092 6.5% 14.8% 9.0%
IM + ATNF 660 2.0% 13.3% 8.1%
ATNF + CS 728 2.3% 9.8% 5.9%
ASA +IM + CS 1,892 5.9% 11.8% 7.2%
ASA + ATNF + CS 612 1.9% 6.3% 3.9%
IM + ATNF + CS 400 1.2% 5.7% 3.5%

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease, ASA, 5-aminosalicylic acid; CS, corticosteroid; IM, immunomodula-

tor; ATNF, anti TNF-a
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Table 3. Duration of drug therapy and medication costs for UC and CD per patient in 2014

Total prescription days per

Total drug expenditure per patient

patient (unit: +000 KRW) (unit: US dollar)**
uc cD uc cD uc cD
Mean3D  Mean 3D (AQAT,d gg) (AQAT,d gg) (g?,d gg) (Acg?,d icgg)
Overal 306:+244 378+254 i 43,2231 ) (352?31(?632) (132,8 2756) (3207,515,483)
5-Aminosalicylic acid 259 £182 253+138 (15???65) (2920;2) “3;61395) (26;5(2)338)
mesalamine 254+ 188 252£138 (1 5;,0 (;65) (305,] gss) (133,6295) (27;5 252)
sulfasalazine 207 £ 145 222+ 145 (3211 2275” (48], 52874) (29], ]2628) (44], 42449)
balsalazide 220+ 130 171£133 (20;"53;39) (1082,8\8544) (18;]2672) (98%6595)
Corticosteroid 82194 60+ 80 2 65 5) ( 215 8) 2 55 o) ( 2,4 8)
budesonide (micronized) 44+ 60 33147 ( 62], 22581 ) (6 29‘: %) ( 571 ];5 5) ( 57?? 78)
hydrocortisone 107 £ 40 6+29 2 6] 3 ( 2’5 7) ) 5] 1 ( 2,5 )
prednisolone 88+ 95 77 £ 84 “,35) R ’35) (0 ’25) R ’25)
methylprednisolone 9+13 78 (6,] ?2’5) (4, 9] 8) (5’] ;3) (4, 8] 6)
Zi?)crlaopr:;e:gfg o S6:£6] 5352 (71 ,7164) (54,8 158) (65,7(1)49) (49,7?44)
Immunomodulator 235+ 141 256 £ 125 (5]],32254) (711,42561) (471 2203” (65], 32237)
azathioprine 2462137 256126 (62], 42]61) (71],42564) (567 22937) (65], 32237)
6-mercaptopurine 244+ 135 241 £121 (4 81 014 84) (5 911 ! 2] 02) (4 49‘: ¢9) (54], 01184)
methotrexate 3629 40+ 53 (912:10) ( 8,2?10) ( 82; 6) ( 8213 6)
cyclosporine 186 £ 181 180+ 162 (87:,% ]9783) (187,421],908) (79?88893) (1 70???735)
Ani TNF-a agent® 65 87 (4,0566??058) (5,62(7):7;53,1 34) (3,6862,?08?234) (5,1 gé?fm 3)
infliximalo 52 6%2 (3,5165‘21 99) (5,0476,0297,253) (3.1 ;4?‘;?453) (4,5;2',3889,41 2)
adalimumab 10£86 4 (3,45?',02138,1 24) (5,92;81] 12,292) (31 355297,204) (5,382:9128,265)

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease; KRW, Korean won; SD, standard deviation; Q1Q3, interquartile

*Total numbers of prescription
**US dollar = KRW1,100
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