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ABSTRACT

Background: Liver cirrhosis causes substantial socio—economic burden and is one of the major severe liver diseases in Korea,
Nonetheless, there is only a few studies that analyzes disease burden of liver cirrhosis in Korea, Such study must be carried out
due to its increasing need from the invention of new drugs for chronic hepatitis and demand for cost—effectiveness analyses,
Methods: Patient sample data with ensured representativeness was analyzed retrospectively to compare the medical costs and
uses for patients with compensated cirrhosis and decompensated cirrhosis, Patient claims data that include K74 and K703 from the
year of 2014 were selected. Within the selected data, decompensated cirrhosis patient was identified if complications such as
ascites (R18), encephalopathy (B190), hepatic failure (K72), peritonitis (K65), or esophageal varices (I185) were included, and they
were compared to compensated cirrhosis patients, Results: 6,565 patients were included in the analysis, The average cost per
patient was 6,471,020 (SD 8,848,899) KRW and 2,173,203 (4,220,942) KRW for decompensated cirrhosis and compensated
cirrhosis, respectively. For inpatients, the average hospitalized days was 38.0 (56.4) days and 27.2 (57.2) days for decompensated
cirrhosis and compensated cirrhosis, respectively, For outpatients, the average number of visits was 8.7 (9.1) days and 5.3 (7.5)
days for compensated cirrhosis and decompensated cirrhosis, respectively, Conclusion: Compared to compensated cirrhosis
patients, decompensated cirrhosis patients had higher costs, especially for hospitalization, injection, examination, and drugs

administrated within medical institutions,
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Table 1. Baseline characteristics.

Total CcC DC
Variables N=6,565 N=5,415 N=1,150
N % N % N % p-valued

Age, yr

mean 58.2 57.8 60.0

(£SD)  (£12.4) (£12.2) (£129) <0.0001
Age group, n

<20 24 0.37 21 0.39 3 0.26

20-29 58 0.88 48 0.89 10 0.87

30-39 296 4.51 260  4.80 36 3.13

40-49 1,103 168 921 1701 182 1583

50-59 2,213 3371 1,848 34.13 365 31.74

60-69 1,596 2431 1,332 2460 264 2296

70-79 1,002 1526 782 1444 220 1913

>80 273 416 203 375 70 6.09
Sex, n

Male 4,491 68.41 3,699 683 792 689 0.7270

Female 2,074 31.59 1,716 31.7 358 31.1
Surgery Experience, n

yes 978 149 524 9.7 454  39.5 <0.0001
Hospitalization Experience, n

yes 2018 307 1,205 223 813 70.7 <0.0001

Abbreviations: CC (Compensated cirrhosis); DC (Decompensated
cirrhosis); SD (Standard Deviation)

9 p-values from Student's t-test or Chi-square test as variables' char-
acteristics

N
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Table 2. Utilization of hospital services per patient.

Number of Patients

Number of Days

Medical institutions Total Inpatient Outpatient Inpatient Outpatient

N % N % n % N Mean SD N Mean SD
Tertiary general hospital 2,872 38.0 780 338 2,663 40.6 780 23.5 37.3 2,663 6.1 7.5
General hospital 2,527 33.5 1001 43.3 2,144 32.7 1,001 29.7 47 .4 2,144 6.3 7.7
Hospital 688 9.1 329 14.2 465 7.1 329 38.4 58.1 465 5.8 6.6
Nursing hospital 190 2.5 179 7.7 19 0.3 179 128.6 120.7 19 53 5.5
Clinic 1,275 16.9 21 0.9 1,265 19.3 21 520 83.4 1,265 7.7 12.3
Public health center 2 0.0 0.0 2 0.0 2 8.0 1.4
Total 6,565 2,018 5,908 2,018 31.6 57.1 5,908 59 7.9
The total for each variable does not match due to the number of patients overlapping between medical institution type.
2 AWHEA 7P & Jo|2 Hols =S ZALERA HlYl  (p<0.0001). 3HA o]gtaE ol A vl 1HAWE 3R}

A THAWE ShRtol| A 1,212,1599(1,564,561), tharAd 7+
W3 Skxtol| A 377,9459(560,112)0 8 HIT)AHA 7 WHE 3
Z}e] ml-go] 834,21391(844,950) T =LA AEHE Ao= 1}
ERtH(p<0.0001). T2 2= J 95 3H5o] 747} 1,883,442
€(2,297,178), 1,105,817(1,658,866)°.F BIThAHA 7HaW
% xpe] uHlgo] 777,6259(1,945,876) © ALHUL
(p<0.0001), o] F7|Hol| A Tkt o]okEn|7) 212} 1,201,479
€1(2,406,869), 585,8799(2,032,616)C-% HIthAd 7HawH=
st 615,6009(2,131,150) B & Aow FEUct

Table 3. Medical cost per patient by decompensation.

507,80291(2,349,490), Hldldd 178wZ A7} 116,9559
(232, 881L£/‘1 EH*“:J T @A) Hlo] 390,848¢
(1,877,568) B =& Aoz EAFo o= A 2o)=
Bl tE ’%%—é—it} AL Ao, g (w3
Tl So]H 07 Fo Hlg Byt £3E Ajo|t.
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(3,651,805) B o] A8 ] 31(p<0.0001), 2| 2A}] 73
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Compensated Cirrhosis

Decompensated Cirrhosis

Classification Estimates, KRW Estimates, KRW P-value
N Mean SD Median N Mean SD Median

Total cost 5415 2,173,203 4,220,942 851,652 1,150 6,471,020 8,848,899 3,921,508 <.0001

Classified costs by clause code

Consultation 5,086 62,608 89,458 41,040 1,139 160,787 166,422 119,370 <.0001
Hospitalization 1,168  1,105817 1,658,866 547,355 811 1,883,442 2,297,178 1,131,430  <.0001
Administration 1,246 25,561 44,444 13,096 806 42,303 58,062 24,382 <.0001
Injection 1,840 137,753 624,516 20,022 885 610,198 1,603,757 199,122 <.0001
Anesthesia 158 245,152 235,128 169,177 77 261,794 297,824 172,979 0.6683
Physical therapy 175 507,802 2,349,490 38,200 101 116,955 232,881 31,812 0.0304
Psychotherapy 99 427,484 1,015,337 39,988 78 242,769 738,779 26,390 0.1633
Surgery or treatment 896 1,233,668 2,944,700 292,255 717 1,164,186 2,602,901 370,407 0.6155
Examination 4,810 377,945 560,112 230,033 LI 1,212,159 1,564,561 743,774 <.0001
Imaging or radiotherapy 1,551 212,586 652,838 27,447 850 271,333 609,010 69,589 0.0277
Etc. 2,274 639,186 2,015,839 163,411 856 921,567 2,203,931 312,596 0.0011
Hospital drug 3,069 585,879 2,032,616 85,857 1,007 1,201,479 2,406,869 594,897 <.0001
Pharmacy drug 3,634 882,452 1,263,076 452,142 903 785,133 1,193,396 412,560 0.0304

Costs by inpatient/outpatient
Inpatient 1,205 4,491,776 6,436,126 2,411,985 813 7,400,562 9,416,889 4,605,718  <.0001
Outpatient 4,925 639,291 1,852,371 292,269 983 728,530 1,426,638 432,001 0.09

Abbreviations: KRW (Korean won); SD (Standard Deviation)
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Table 4. Utilization (institution visit days) per patient by decompensation.

Compensated Cirrhosis

Decompensated Cirrhosis

Classification . ) P-value
N Mean SD Median N Mean SD Median
Utilization by hospital visits, days per patients
Hospitalization 1,205 27.2 57.2 10 813 38.0 56.4 19 <.0001
Outpatients visit 4,925 53 7.5 4 983 8.7 9.1 7 <.0001
Utilization per patient by medical institution types, days per patients
Tertiary general hospital 2,638 10.7 12.4 7 809 26.9 27.3 19 <.0001
General hospital 2,205 14.2 21.8 9 947 34.8 39.9 24 <.0001
Hospital 550 16.3 29.7 8 250 28.8 39 14 <.0001
Nursing hospital 112 119.6 131.7 51.5 86 85.9 100.2 37.5 0.042
Clinic 1,083 10.5 18.3 5 204 12.2 17.4 7.5 0.2274
Public health center 2 6 7.1 6 - - - - -

1o
HU
o

|8 (LHEYr) EMAD

% A0 WAYFE HItPdg offtol we} Apols
A= Table 49} 2t} WA AR A vl
SkAte] 1917 Bt YAUG= 38.09(56.4)0]3L o
A= 27.29(57.2)7 HItNE WS A}
10.82(56.9) T ZATHp<0.0001). <] e} 3H2}o]
RS 321 1909 J¥YS= 8.7¢4(9.1)
ZAWSE S 5.3Y(7.5)E Bt 7 EwE
2] 93k WdLS7E 3.39(7.5) B Be 2l
2 A= ATHp<0.0001).

s

ol o
-

-

S

O O_>L O—E 1z
B
olX
et

(NI

B
olN

—

o

1o o
e
= N oon

X
e
R

—_

N oX

A

o,
K
i)
0%
£ oox ox Y

o

=
ll
il

o 37 A sl A,
A7) Wl NS B Hl o] Tl 1PN
Ao} Wignrt of ) AT 2 Aoz FAHE 2] ¥
o & 5 Ame] A28 etk 2 A A
of Aol AR ARAL S AN

e, o
&
1l
KieS

olgH|golH, v - It WS B} 22t 77
20902 iAo g g7 Aar, i EFHE oiiRe] B
o] TRV} & FHETHEYLCEA, A= darwe] AR
N BAHoE FE2E FAREASEE ASYOZ I E A
Tohe AR v1ge] WMoy 231 o8 7)He] AA9] Aol
7} Slol AFHoR nlwstrlE offrh. Abregel 5(2016),
Kieran 5(2015)2] 28§74 o A] wigigA) 21805 2kxje]
Hl-go] i3 IS Skl 3.1-4.60 Ak =2 A2 U
el 39 glsroll A 3E EUhE 371 SR g
& £418 Thongsawat 5(2014)9] AT el A= 2bA =) &
TollA Bt g 7S A o3 PSSR
gHlge] =Y EAEHeE v 23|y tig 13
WS 2] ogHlgo] O £& 2R AAHIUT Fhuto]
2] 2A] oFEH] 9 A E A 9] 3 ] WG HIT g 7t
7ARHS gxke] Hlgo] H zlou tdd WS gt AA
HI-8-2] 70% o)/d-& AAIeh= Futolg] 2 epFu] oA o] & 2}
olol] 2§t Autz a4t} o= Starmeyer 5(2014)%2] AT
NME FAKE 7AekS BYTh A AFE uel o] 7}k =7}
vit} ojgol§ B A5 sfhH v, FTHAE EEE
FHE 7= FYE 7kl we MR OE 29E B
AL, AL ofE BIE-S BAU R EF vt weE)
22k 5 ok a8y vl 74, okok A1 167] =71
o|ZHlg A7l that AAA FRAA) Aol A==
HRel o] Al o2 vl IS SAjelAe] vl
o3 7 E Skalol vlsf o] & 2102 BRIt
1d7ke] SAREARE o] 83l BAT B dyelle

7HA] Algdol ok, MA gksEatgel E3E s g
Fel o] o} 7] wj o] £ Ae] 4

=

Ne)

X

o A5 197 B2 4
e 1R1F A7 HHlg S A AL st E e gl
o vt B4l 23HE v - vt A PSSk

o

7F FE3] AaL, G el shsh 2A8ekr] wiEel F

Lo



346 / Korean J Clin Pharm, Vol. 26, No. 4, 2016

ol wlwshed) 2 <
7IRH] FTE ARE o]8st BA4S T, olHE A
gHgo] nekd A~ RAoZ ‘:%LE}. teoz IARE
5= BHIF S
=9] Foi} z%zzwoﬂ Jm =S %;ﬂ‘l BRI 5= glck.>”)
FARE oA B ATe PR o
o188 sotsisiy] wzel 2ol rﬁez gt Q)
3tk wpA o 2 Hlge] Azl ek HEy

5 o) 2700018 AkEsred) A Atk

3710l A9 Aol = EstaL, & ATelae vt
AANT T EALS SR 5 Qi T AR 2 v
%3} real-world dataS o]-&-3f] 7HAgke] AP A = Q.
3 AdEIQl 73w Bake) ulga) o) golgol tis) H45hg
E‘r olze] AHEFIAE AAA A - BIthdd 1F
A5k Z=rt FEEY QA gkoy v A 1+
Sol 9 592 Dol 202 JoRHE Ho
A1 oJm|7} ot

ojN

ﬂl

B o) ulg PAATE terst x| EAle] ZAE)
2 el Qo) 8311 288 5 k. BRI (3

o] MgHlgo] vind Frskar 9l 53] v cEde A
= AZR 7139 At oAl 7 H‘E“Qoi SAHHA S
ARIAE o] elEe) AAldHr T s 3EaL Q)
o230 gliie] whzkde] AAHE mele vloleo)
AdE olF M A A Ao AT o R o3
o] Z7Tse] sk = DA AgtEe FEE Heldk 5 oAl
FAZ ol v ] AAAL @AM vehd &
o] A7l 2A T, IHEY o= o= s
BrketAl Hed], g ISt vk 178ws 3%
BehE xR B‘B‘é s mpeleis, szﬂ 7&?& H}Olﬂi* &2
T

o

P

— =7

B g B 4@4— chere 7}0%1%191 B
a9l 482 5 2 Ao Rk

14 A7 54 Agolu AZAE

Hretel gale] Sl 29snt

S 3RlEl= Exog 8= 4 g} B

Aeliis 17NZ Sale] Helanlghe Basiglon, 7h

5} Z7APgH|S 2 A=Al o]3k 7HdH] HI=

o] 7HA% $A} u1-8-2] oF 80%= AA|SHE U] AgAT A

roks}ad32) 7143 Zo| M AH o 7 2220] 71N

S= QI ABBAA I FAshe Zlo) Thesitt ok

? FF urses IRREAsE B diet U BHS
sto] Azte] Aol wE A3E mlusiy 22 gE A
ollxe] Bl-g3} nluwste] Sgnlgol YIS vIXE BAds

| g
Aol tigk Bl = 28 - e A2 ALRdEn

24
=

rhu

Ao ?}ﬁ_&]{— real-world o€
S8lo) O ZAw=a) v 7t
42 nlwd aﬂr, Hl%‘*é AT 2

9 FAFEARE o]
BHZ B0 o=

B0 M| H-go] =
Uehston], 58] Q4ln], FALR, AR, o) 8 7] e Sot

2
ATBAS ASI} 76 Aol SN BIg
WRF B JUAS R 2ol ARG g
% BT m
UAtel 2
¥ Qe BAEAY BRsadRAlel A6 o
3lo] o] FA A GFUTHIA| /A S HC15C3380).
e

1. The Korean Association for the Study of the Liver and liver cirrhosis
clinical research center. Clinical Practice Guideline for Liver
Cirrhosis, Update. Seoul: Jin-corp, 2011; 1-83. http://www.kasl.org/
bbs/index.html?code=guide&category=& gubun=&idx=&page
=1&number=48&mode=view&order=&sort=&keyfield=&key

2. The Korean Association for the Study of the Liver, White Paper on
Liver Diseases in Korea, Seoul: The Korean Association for the
Study of the Liver, 2013.

3. HIRA. Healthcare Bigdata Hub. Available from http://opendata.
hira.or.kr/op/opc/olap3thDsInfo.do. Accessed July 14, 2016.

4. Abergel A, Rotily M, Branchoux S, et al. Chronic hepatitis C: Burden
of disease and cost associated with hospitalisations in France in 2012
(The HEPC-LONE study). Clin Res Hepatol Gastroenterol 2016;
40(3): 340-8.

5. Kieran JA, Norris S, O'Leary A, et al. Hepatitis C in the era of direct-
acting antivirals: real-world costs of untreated chronic hepatitis C; a
cross-sectional study. BMC infect Dis 2015;15:471.

6. Stahmeyer JT, Rossol S, Bert F, ef al. Cost of treating hepatitis C in Ger-
many: a retrospective multicenter analysis. Eur J] Gastroenterol Hepatol
2014;26(11):1278-85.

7. Thongsawat S, Piratvisuth T, Pramoolsinsap C, et al. Resource Utiliza-
tion and Direct Medical Costs of Chronic Hepatitis C in Thailand: A
Heavy but Manageable Economic Burden. Clin Res Hepatol Gastroen-
terol 2014;3:12-8.

8. Zhang S, Ma Q, Liang S, ef al. Annual economic burden of hepatitis B
virus-related diseases among hospitalized patients in twelve cities in
China. J Viral Hepat 2016;23(3):202-10.

9. LulJ, Xu A, Wang J, et al. Direct economic burden of hepatitis B virus
related diseases: evidence from Shandong, China. BMC Health Serv
Res 2013;13:37.

10. Lim SJ, Jo JH, Kim SH, Status of health insurance system and reform
trend in major foreign countries, Seoul: National Health Insurance
Service, 2014;1-126.

11. Lee H, Shin E, Lee C, ef al. Medical price levels of OECD countries:
A Comparative Study. Research Institute for Healthcare Policy.
2012;11:1-62.

12. Kwon S, Kim S, Kim T, e al. Comparison of domestic and foreign



13.

15.

16.

17.

18.

19.

20.

21.

22.

generic drug prices. National Health Insurance Service?Health
Insurance Review and Assessment Service. 2010.

Kim S. Pharmaceutical pricing policies in a global market. OECD
health policy studies. 2011.

. Lee E, Kim H, Kim B et al. Comparative analysis of drug price level

in Korea compared to OECD countries. Sungkyunkwan University?
Korean Research-based Pharma Industry Association. 2014.

Kim do Y, Yoon KT, Kim W, ef al. Estimation of direct medical cost
related to the management of chronic hepatitis C and its complications
in South Korea. Medicine 2016;95(30):¢3896.

Afdhal N, Reddy KR, Nelson DR, ef al. Ledipasvir and sofosbuvir for
previously treated HCV genotype 1 infection. N Engl J] Med 2014;
370(16):1483-93.

Leleu H, Blachier M, Rosa I. Cost-effectiveness of sofosbuvir in the
treatment of patients with hepatitis C. J Viral Hepat 2015; 22(4):376-
83.

Linas BP, Barter DM, Morgan JR, ef al. The cost-effectiveness of
sofosbuvir-based regimens for treatment of hepatitis C virus genotype
2 or 3 infection. Ann Intern Med 2015;162(9):619-29.

Petta S, Cabibbo G, Enea M, et al. Cost-effectiveness of sofosbuvir-
based triple therapy for untreated patients with genotype 1 chronic hep-
atitis C. Hepatology 2014;59(5):1692-705.

Pfeil AM, Reich O, Guerra IM, et al. Cost-effectiveness analysis of
sofosbuvir compared to current standard treatment in swiss patients
with chronic hepatitis C. PloS one 2015;10(5):e0126984.

San Miguel R, Gimeno-Ballester V, Blazquez A, ef al. Cost-effective-
ness analysis of sofosbuvir-based regimens for chronic hepatitis C. Gut
2014.

Shepherd J, Jones J, Hartwell D, ef al. Interferon alpha (pegylated and
non-pegylated) and ribavirin for the treatment of mild chronic hepatitis
C: a systematic review and economic evaluation. Health Technol

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Assess 2007;11(11):1-205, iii.

Siebert U and Sroczynski G. Effectiveness and cost-effectiveness of ini-
tial combination therapy with interferon/peginterferon plus ribavirin in
patients with chronic hepatitis C in Germany: a health technology assess-
ment commissioned by the German Federal Ministry of Health and
Social Security. Int J Technol Assess Health Care 2005;21(1):55-65.
Wright M, Grieve R, Roberts J, e al. Health benefits of antiviral therapy
for mild chronic hepatitis C: randomised controlled trial and economic
evaluation. Health Technol Assess 2006;10(21):1-113, iii.

The Korean Association for the Study of the Liver. Chronic Hepatitis
Clinical Practice Guideline. 2015.

El Khoury AC, Wallace C, Klimack WK, ef al. Economic burden of
hepatitis C-associated diseases: Europe, Asia Pacific, and the Ameri-
cas. J Med Econ 2012;15(5):887-96.

Kim Y, Shin S, Park J, et al. Costing methods in Healthcare. National
Evidence-based Healthcare Collaborating Agency 2013.

Shon C, Choi HY, Shim JJ, ez al. The Economic Burden of Hepatitis A,
B, and C in South Korea. Jpn J Infect Dis 2016;69(1): 18-27.

Chen GF, Wei L, Chen J, et al. Will Sofosbuvir/Ledipasvir (Harvoni)
Be Cost-Effective and Affordable for Chinese Patients Infected with
Hepatitis C Virus? An Economic Analysis Using Real-World Data.
PloS one 2016;11(6):¢0155934.

Chhatwal J, He T, Hur C, et al. Direct-acting antiviral agents for
patients with hepatitis C virus genotype 1 infection are cost saving. Clin
Gastroenterol Hepatol 2016.

Virabhak S, Yasui K, Yamazaki K, et al. Cost-effectiveness of direct-
acting antiviral regimen ombitasvir/paritaprevir/ritonavir in treatment-
naive and treatment-experienced patients infected with chronic hepati-
tis C virus genotype 1b in Japan. ] Med Econ 2016;19(12):1144-56.
Lee S, Chung W, Hyun KR. Socioeconomic costs of liver disease in
Korea. Korean J Hepatol 2011;17(4):274-91.



