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ABSTRACT

Background: Patients experience significant differences in aspects of mortality, quality of life, and costs between during the year
of receiving liver transplant (LT) and the subsequent years (post—LT), This study aimed to estimate the medical utilization and cost
of LT for patients compared to post—LT patients by using a recent National Patient Sample (NPS) data provided by the Korean Health
Insurance Review and Assessment Service (HIRA), Methods: This study used a subset of the 2015 HIRA—-NPS, Patient claims data
that included Z944 (Korean Standard Classification of Diseases code for LT status) were selected, Within the selected data, LT
patients were identified based on whether the national health insurance number code of Q80 (procedure code for LT surgery) was
included, and they were compared to post—LT patients, Results: In the analysis, 330 patients were included. The average cost per
patient was 90,066+36,959 thousand KRW and 10,557+9,668 thousand KRW for LT and post—LT patients, respectively. Especially,
LT patients’ costs for injection/procedure, surgery/treatment, and examination were higher than other costs, being 35,983+18,115
thousand KRW, 28,246+9,408 thousand KRW, and 12,131+6,604 thousand KRW, respectively. For inpatients, the average number
of hospitalized days was 63.5166.0 days for LT patients and 22.3+35.1 days for post—LT patients, Conclusion: Compared to post—
LT patients, LT patients had higher costs, especially for injection/procedure, surgery/treatment, and examination, Additionally, the
LT group had longer hospitalization duration and higher costs for their hospital admission, whereas they did not show a significant
difference in number of visits and medical costs for outpatient—care,
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Table 1. Baseline characteristics
Total Liver transplant Post - liver transplant
Variables
N % N % N % p-value®
N 330 30 300
Age, yr

mean(+SD) 54.5(x13.6) 48.8(x14.7) 55.1(x13.4) 0.0164
Age group, n

<20 15 4.5 2 6.7 13 4.3

20-29 3 0.% 0 0.0 3 1.0

30-39 17 52 2 6.7 15 5.0

40-49 41 12.4 6 20.0 35 1.7

50-59 126 38.2 16 53.3 110 36.7

60-69 110 333 4 13.3 106 353

70-79 17 52 0 0.0 17 57

>80 1 0.3 0 0.0 1 0.3
Sex, n

Male 227 68.8 20 66.7 207 69.0 0.7926

Female 103 31.2 10 333 93 31.0
Hospitalization Experience, n

Hospitalization 100 30.3 30 100.0 70 23.3 <0.0001

Abbreviations: SD (Standard Deviation)

9 p-values from Student's t-test or Chi-square test as variables' characteristics
bl The total for each variable does not match due to the number of patients overlapping between hospitalization and physician visit
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Table 2. Utilization of hospital services per patient in 2015

Number of Patients

Number of Days®

Medical institutions Total Inpatient Outpatient Inpatient Outpatient

N % N % % N Mean SD N Mean SD
Tertiary general hospital 311 77.8 85 75.9 307 81.0 85 35.0 52.2 307 9.7 6.1
General hospital 61 15.3 16 14.3 14.2 16 59.1 91.5 54 10.0 58
Hospital 11 238 6 54 1.6 6 78.7 146.2 ) 10.0 5.4
Nursing hospital 5 1.3 5 4.5 - 5 136.8 140.1 -
Clinic 12 3.0 - - 3.2 - 12 14.9 14.9
Total 330 100 324 100 34.7 499 324 9.7 6.1

The total for each variable does not match due to the number of patients overlapping between medical institution type.
al ‘Number of days' means ‘hospitalization days' in inpatient and ‘number of visits' in outpatient
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Table 3. Medical cost per patient in 2015
Estimates, KRW
Classification P-value
N Mean SD Median Range
LT 30 90,065,501 36,959,047 85,496,560 (49,989,678 - 209,149,523]
Total cost <0.0001
Post-LT 300 10,556,918 9,668,252 9,133,805 [49,784 - 120,053,460]
Classified costs by clause code !
. LT 30 426,098 231,302 349,985 [144,000 - 1,090,460]
Consultation <0.0001
Post-LT 300 139,319 128,841 102,870 [13,920-1,161,560]
o LT 30 5,281,495 5,031,686 3,837,165 [921,820 - 20,976,160]
Hospitalization 0.0003
Post-LT 70 1,445,682 2,508,431 586,745 [6,230 - 15,247,680]
Administration/ LT 30 3,326,510 2,918,671 2,661,363 [103,132-13,536,090] 07630
Prescription Post-LT 215 3,491,785 2,796,192 3,033,698 [42-15,265,346] ’
o LT 30 35,982,517 18,114,916 37,059,554 [10,006,095 - 81,960,232]
Injection/Procedure <0.0001
Post-LT 253 6,835,867 4,404,305 7,239,393 [652 - 35,239,726]
. LT 30 1,449,892 479,661 1,427,237 [809,338 - 2,877,004]
Anesthesia <0.0001
Post-LT 17 209,117 170,600 179,156 [2 26 - 497,344]
. LT 8 1,647,822 4,110,573 203,476 [1,560-11,810,341]
Physical therapy 0.3285
Post-LT 118,888 197,038 25,856 [9.802 - 414,037]
LT 9 40,417 35,616 28,184 [13,225-112,736]
Psychotherapy 0.5557
Post-LT 86,774 113,903 28,184 [14,092 - 218,046]
LT 30 28,245,621 9,408,276 25,958,300 [19,261,333 - 54,864,878]
Surgery/Treatment <0.0001
Post-LT 75 1,330,572 4,181,424 271,185 [1,927 - 34,179,409]
L LT 30 12,130,886 6,603,606 10,148,147 [4,857,992 - 32,591,604]
Examination <0.0001
Post-LT 298 1,131,484 1,718,403 736,775 [10,998 - 24,148,998]
Imaging/ LT 30 1,355,231 1,199,074 1,037,249 [82,780 - 4,946,973] 0.0001
- <0.
Radiotherapy Post-LT 125 203,696 523,606 43,877 [6,774 - 3,826,645]
it LT 30 1,560,119 1,737,650 1,144,880 [189,768-9,220,821] 0.0017
C. .
Post-LT 171 456,400 550,999 246,063 [2,521 - 5,476,220]
Costs by inpatient/outpatient @)
. LT 30 83,586,607 36,610,734 78,249,226 [43,457,415 - 200,049,844]
Inpatient <0.0001
Post-LT 70 8,064,287 15,295,773 4,070,978 [195,095-113,599,591]
. LT 27 7,198,771 5,803,484 5,501,400 [690,347- - 22,069,887]
Outpatient 0.1519
Post-LT 297 8,762,880 5,383,139 8,464,764 [49,784 - 29,538,572]
Abbreviations: LT (Liver tfransplant); KRW (Korean won); SD (Standard Deviation)
a) The total for each variable does not match due to the number of patients overlapping between sub-categories.
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Table 4. Utilization (institution visit days) per patient in 2015

Liver transplant

Post - liver transplant

Classification P-valve
N Mean sD Median N Mean SD Median
Utilization by hospital visits, days per patients
Hospitalization 30 63.5 66.0 41.5 70 22.3 35.1 120 0.0026
Outpatients visit 27 10.8 6.1 10.0 297 9.6 6.1 8.0 0.3267
Utilization per patient by medical institution types (Hospitalization), days per patients
Tertiary general hospital 26 70.4 42.1 56 59 30.5 328 24 <0.0001
General hospital 5 34.0 14.5 37 11 27.9 21.6 17 0.5784
Hospital 2 66.0 83.4 66 4 12.3 5.9 14 0.5294
Nursing hospital 2 27.0 26.9 27 3 58.0 66.3 34 0.5892
Utilization per patient by medical institution types (Outpatients visit), days per patients
Tertiary general hospital 24 72.9 429 59.5 283 12.6 17.9 8 <0.0001
General hospital 6 21.7 21.6 17 48 8.6 12.9 0.0353
Hospital - - - - 6 4.0 6.0 1
Clinic 2 1.0 - 1 10 6.2 13.5 1 0.2527

Abbreviations: SD (Standard Deviation)

a) The total for each variable does not match due to the number of patients overlapping between institution types.
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Supplementary Table 1. Comparison the cost between LT and Post-LT in previous studies

Study

Costs in article

LT/Post-LT

Converted to KRW

First author, year . Ref
country LT Post-LT cost ratio LT Post-LT

Chhatwal J, 2015 UN $103,102 $27.057 3.8 W116,721,774 30,631,230 [9]
Saab S, 2014 us $174,486 $42,943 4.1 197,535,601 48,615,770 [16]
Najafzadeh M, 2015 us $151,028 $26,371 57 170,978,799 29,854,609 [13]
Zhang C, 2015 China $56,390 $9.398 6.0 63,839,119 10,639,476 [19]
Wu B, 2010 China $43,923 $7,320 6.0 49,725,228 #8,286,972 [18]
Ke W, 2016 China $62,001 $9.391 6.6 ¥70,191,332 ¥ 10,631,551 7]
Thongsawat S, 2014 Thailand $17.334 $2,797 6.2 19,624,184 3,166,801 [28]
Pfeil AM, 2015 Swiss $125,102 $19,323 6.5 W141,627,974 21,875,568 [15]
Petta S, 2014 Italy €90,734 €5,923 15.3 ¥113,941,440 7,438,563 [14]
Leleu H, 2015 France €75,494 €3,234 23.3 94,803,855 ¥4,061,193 [
San Miguel R, 2015 Spain €117,303 €4,268 27.5 ¥147,306,761 5,359,669 [20]
Cure S, 2015 UK £52,768 £1,852 28.5 ¥#91,318,190 3,204,997 [10]

LT=liver transplant

The conversion was based on the exchange rate of 2015(1USD=1,132.1KRW; 1EUR=1,255.78KRW; 1GBP=1,730.56KRW)



