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Initiating Liver Transplantation at a Public Hospital in Korea
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Background: Although there more than 1,000 liver transplantations (LTs) are performed in Korea annually, their immense cost 

remains a great hurdle. Hence, in an attempt to reduce the medical costs of LT, a program was initiated at a public hospital affiliated 

with the Seoul National University Hospital.

Methods: A total of 11 LTs have been successfully executed since the first LT performed at Seoul Metropolitan Government Seoul 

National University Boramae Medical Center in July 2011 through December 2014.

Results: Nine patients (81.8%) were male and two (18.2%) were female. The mean age of patients was 53.4±11.4 years. Hepatitis 

B virus-related liver disease (n=6, 54.5%) was the most common causative disease, followed by alcoholic liver disease (ALD) (n=4, 

36.4%). The actuarial 3-year survival rate was 90.9%. The median total medical cost of LTs was US $41,583 (calculated from oper-

ation to discharge), but only $11,860 was actually charged for patients with health insurance coverage. One female patient who 

had undergone deceased donor LT for alcoholic liver cirrhosis died during follow-up. This patient was non-compliant with the 

medical instructions after discharge, and finally expired due to septic shock at 10 months post-LT. 

Conclusions: In the public hospital, LT was successfully performed at a much lower cost. However, LT guidelines and peritransplant 

management protocols for patients with ALD must be established before escalating LT at public hospitals since ALD with poor 

compliance is one of the most common causes of complications at public hospitals.
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INTRODUCTION

Liver transplantation (LT) has developed rapidly in the 

1980s, with continual improvements in patient survival as 

a result of advances in immunosuppression and medical 

management, technical achievements, and improvements in 

procurement and preservation(1-4). Recent data shows that 

the 1- and 5-year patient survival after LT are 85% to 90% 

and 70% to 80%, respectively(5,6). Thus, LT is now consid-

ered one of the most effective treatment options for 

end-stage liver disease, and even for hepatocellular carcino-

ma (HCC)(5,7). Korea is one of the endemic areas of 

chronic liver disease and HCC. Hence, although the first LT 

of Korea was performed in 1988, annual cases have ex-

ceeded 1,000 in the past 20 years(4). In 2012, the number 

of LT per population in Korea was 23.2 per million people, 

which is one of the highest incidence in the world(4).

During the last decade, the Korean medical insurance sys-

tem has gradually expanded coverage for the procedures 

J Korean Soc Transplant 2017;31:193-199 

https://doi.org/10.4285/jkstn.2017.31.4.193



194   

J Korean Soc TransplantㆍDecember 2017ㆍVolume 31ㆍIssue 4

Table 1. Preoperative data of the patients

Variable Value

Age (yr) 53 (37∼69)

Sex (male/female)  9 (81.8)/2 (18.2)

Underlying liver disease

  HBV  6 (54.5)

  Alcoholic  4 (36.4)

  Unknown  1 (9.1)

HCC (+/−)  3 (27.3)/8 (72.7)

Donor type

  Living  6 (54.5)

  Deceased  5 (45.5)

CTP score 11 (5∼12)

CTP class

  A  2 (18.2)

  B  2 (18.2)

  C  7 (63.6)

MELD score 11 (6∼43)

Data are presented as median (range) or number (%).

Abbreviations: HBV, hepatitis B virus; HCC, hepatocellular 

carcinoma; CTP, Child-Turcotte-Pugh; MELD, Model for End-Stage

Liver Disease.

and medicines directly related to LT. Nonetheless, the high 

expense of LT is still big hurdle that patients need to 

overcome. Normally at least America dollar (US $) 30,000 

is required to undergo LT and get discharged, despite the 

medical insurance coverage. In addition, increasing costs 

could be incurred due to major post-operative complications 

and expenses for long-term maintenance after LT. In addi-

tion, patients with chronic liver disease have limited finance 

because of long-term treatment for disease and decreased 

ability to work. Hence, most patients hesitate to undergo LT, 

and some even forgo their only option which would enable 

them to lead a better quality of life and long-term survival.

LT has been performed in more than 40 centers in 

Korea(4), most of which were university hospitals or ter-

tiary referral hospitals. Since LT requires special equipment, 

and at least two or three experts with specific skill set, these 

unfortunately are the factors that increase the total cost of 

LT. Hence, Seoul National University Hospital (SNUH) 

planned a LT program at a public hospital; the preliminary 

procedure was performed at Seoul Metropolitan Government 

Seoul National University Boramae Medical Center (SMG- 

SNU BMC) in 2011. The purpose of this study was to eval-

uate the outcomes of early LTs performed at that hospital, 

and to assess the cost reducing effect. 

MATERIALS AND METHODS

One of the municipal hospitals of Seoul, SMG-SNU BMC 

is totally operated by SNUH. SNUH had been planning LT 

at public hospitals, with an aim to improve accessibility to 

the procedure by reducing the financial burden and making 

it affordable to patients. The first procedure was finally 

performed at SMG-SNU BMC in July 2011. After that, a 

total of 23 LTs were performed at BMC, until December 

2017. Eleven patients (nine males [81.8%] and two females 

[18.2%]) who underwent LT in the early period, from the 

initiation till December 2014, were enrolled in the present 

study. The preoperative data of patients, including demo-

graphics, underlying liver disease, Model for End-Stage 

Liver Disease (MELD) score, Child-Turcotte-Pugh (CTP) 

score, and type of LT are shown in Table 1. The median 

age of patients at the time of LT was 53 years (range, 37 

to 69 years). The most common causative disease was hep-

atitis B virus related liver disease (54.5%), followed by alco-

holic liver disease (ALD). The median CTP and MELD 

score of patients were 11 (range, 5 to 12; nine in living do-

nor LT [LDLT] and 11 in deceased donor LT [DDLT]) and 

15 (range, 6 to 43; 14 in LDLT and 19 in DDLT). Median 

follow-up duration of patients was 47.1 months (range, 10.0 

to 69.2 months).

The operation data, postoperative morbidity and mortal-

ity, and the length of hospital stay were retrospectively in-

vestigated from medical records. In addition, total and de-

ductible medical costs were calculated. Data on medical cost 

were obtained from the hospital administration. Total cost 

was computed by totaling up all expenses incurred for trans-

plant procedure and post-operative management, from the 

day of surgery to the discharge. The preoperative cost, 

which was highly variable due to patient’s underlying dis-
ease and condition, were excluded in the present study. The 

deductible cost was defined as the total amount which was 

actually charged to the patient under the health insurance 

coverage. Both costs included donor-related medical ex-

penses which incurred in LDLT situation. The Korean won 

(₩) was converted to the US $ by the won-dollar exchange 
rate of ₩1,150 per $. The major post-transplant morbidity 
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Table 2. Surgery data of liver transplantations

Variable LDLT (n=6) DDLT (n=5) Total (n=11)

Operation time (min) 437.5 (260∼585) 415 (281∼485) 420 (260∼585)

Ischemic time (min)

  Total 103 (77∼182) 390 (243∼430) 182 (77∼430)

  Warm 48.5 (38∼57) 40 (33∼42) 42 (33∼57)

  Cold 62.5 (27∼135) 350 (210∼395) 135 (27∼395)

Estimated blood loss (mL) 3,800 (300∼10,000) 7,800 (4,900∼14,800) 5,000 (300∼14,800)

Transfusion (pack)

  RBC 16 (0∼22) 18 (14∼30) 18 (0∼30)

  FFP 14 (0∼22) 17 (14∼25) 15 (0∼25)

  PLT 0 (0∼12) 6 (0∼24) 0 (0∼24)

  CRYO 0 (0∼0) 0 (0∼12) 0 (0∼12)

GRWR 1.11 (0.90∼1.29) 2.39 (2.00∼3.79) 1.29 (0.90∼3.79)

Data are presented as median (range).

Abbreviations: LDLT, living donor liver transplantation; DDLT, deceased donor liver transplantation; RBC, red blood cell; FFP, fresh frozen

plasma; PLT, platelet; CRYO, cryoprecipitate; GRWR, graft to recipient weight ratio.

was defined as complications of grade III or higher, based 

on the Clavien-Dindo classification(8,9). The actuarial sur-

vival of patients was calculated by the Kaplan-Meier surviv-

al analysis. All statistical analyses were performed using 

IBM SPSS Statistics version 20 analysis software (IBM Co., 

Armonk, NY, USA). The study was approved by the 

Institutional Review Board of SMG-SNU BMC (No. 26- 

2015-89). The informed consent was waived.

RESULTS

1. Operative procedure

Elective LT from living donor was performed in six pa-

tients (54.5%), and remaining patients (45.5%) underwent 

emergent LT from deceased donor. The blood type relation-

ship between the donor and the recipient was ABO identical 

or compatible for all cases. Modified right liver grafts were 

used in all LDLT cases. Middle hepatic vein branches were 

reconstructed with expanded polytetrafluoroethylene artifi-

cial grafts. Whole liver grafts were used in all DDLT cases. 

Neither the cell savor nor veno-venous bypass was used dur-

ing the operation. The median operation time was 420 mi-

nutes (range, 260 to 585 minutes), and the median total is-

chemic time was 182 minutes (range, 77 to 430 minutes). 

The median graft to recipient weight ratio (GRWR) was 

1.29 (range, 0.90 to 3.79), 1.11 for LDLT and 2.39 for 

DDLT. The operation data are shown in Table 2.

2. Postoperative outcomes

Median hospital stay from surgery to discharge was 21 

days (range, 9 to 103 days). Neither operative nor hospital 

mortality was recorded. However, seven patients (63.6%) 

experienced major complications directly related to LT. All 

complications were grade III, according to Clavien-Dindo 

classification(8,9). Five patients (45.5%) had biliary compli-

cations which required radiological or endoscopic inter-

vention (IIIa) for three cases, and operational management 

(IIIb) for two patients. During the early postoperative peri-

od, three intra-abdominal bleeding cases were reported. One 

was controlled by means of radiological intervention (IIIa), 

and two required re-operation (IIIb). The actuarial 3-year 

survival was 90.9%. Among four patients who underwent 

LT for ALD, two patients started to drink again in a short 

period post-LT. One of those died within 1 year after LT.

3. Mortality case of an alcoholic patient

The only mortality case during follow-up was a 45-year-old 

woman who had undergone emergency DDLT for ALD. At 

the time of LT, she was suffering from intractable ascites, 

and her CTP and MELD score were 11 and 19, respectively. 

She was extremely cachexic, and her weight and body mass 

index were only 36 kg and 13.7, respectively. The whole 
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Table 3. Total medical cost from transplantation to discharge

Patient no. Donor type Total medical cost (US $) Deductible cost (US $) Hospital stay (day)

 1 Living 45,243 11,314  21

 2 Living 48,009 13,941  20

 3 Living 35,464  6,239  14

 4 Living 35,016  9,100   9

 5 Deceased 38,924 11,255  14

 6 Deceased 44,757 11,275  30

 7 Deceased 64,214 12,912  27

 8 Deceased 41,583 11,860  15

 9 Living 41,047 12,318  25

10 Deceased 78,955 21,673 103

11 Living 40,874 13,693  21

liver graft was received from a 54-year-old male, brain dead 

donor, and the GRWR was 3.79. Alcohol abstinence before 

LT was less than 3 months. Liver function was rapidly re-

stored after LT, and she did not have any major compli-

cations. However, improvement of physical activity was tar-

dy due to pre-existing muscle wasting. Eventually, she was 

discharged on the postoperative 30th day, after rehabilitation 

of several weeks.

However, she had poor compliance. She did not obey the 

medical instructions after discharge, and was irregular in her 

visits to the outpatient clinic. Her medication and life style 

could not be controlled. It was assumed that she relapsed 

to alcohol ingestion right after discharge. Her husband, the 

only family member who could care for her, was tied up 

with work and was unable to attend to her during day time. 

In addition, she was non-compliant with her husband as well 

as the medical team of the hospital. Hence, the post-LT 

management for her was completely failed. She was finally 

admitted to the emergent center for general weakness and 

fever at post-LT 9.6 months. She had aggravated liver func-

tion, enormous ascites and had a septic condition. She rap-

idly progressed to septic shock and expired 10 days later, 

despite aggressive management.

4. Medical costs of LTs 

The total medical cost of the patients is shown in Table 

3. The median cost, from LT to discharge, was $41,583 

(₩47,820,666; range, $35,016 to 78,955). It was $40,960 
(₩47,104,481; range, $35,016 to 48,009) for LDLT, and 
$44,757 (₩51,470,232; range, $38,924 to 78,955) for 

DDLT. The cost tended to be higher for DDLT, but the 

mean cost was not statistically significant (P=0.177). Under 

the health insurance coverage, only $11,860 (₩13,639,500; 
range, $6,239 to 21,673) was actually charged to patients 

($11,816 for LDLT, $11,860 for DDLT). Ten patients 

(91%), excluding one DDLT patients with a long hospital 

stay of 103 days, paid less than $14,000 for deductibles.

DISCUSSION

This study has considered that the SMG-SNU BMC was 

the only public hospital actively performing LTs at present. 

Although the total number of cases is small compared to 

several major transplant centers of Korea, it would be 

meaningful that the first step was made to generalize LT, 

which is one of the skill-intensive medical procedures, and 

to improve the accessibility to LT financially. However, to 

evaluate the actual efficacy of LT at public hospitals, both 

clinical outcomes and economic advantages should be 

considered. In terms of these aspects, the present study re-

veals the early results of our series. The post-transplant sur-

vival rate of initial 11 LT cases at SMG-SNU BMC was 

90.9% at 3-years, which was comparable to those of other 

series, although the number of cases was so small that the 

actuarial survival rate might not be statistically sig-

nificant(10-12). Although 1 mortality developed in the 

post-LT first year, it was not directly related to either a 

technical problem or in-hospital patient care. Poor com-

pliance of the patient and poor family support was respon-

sible for her sudden deterioration and death. On the other 
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hand, the complication rate was a little high, with the com-

plication rate of the Clavien-Dindo grade III or higher being 

63.6% in the present study. The corresponding complication 

rate was 43.3% in the series of Uchiyama and col-

leagues(13), which included 321 LDLT cases. In addition, 

complications recorded were 48% for LDLT and 37% for 

DDLT in the study by Reichman and colleagues(12). 

However, the incidence of grade IV or V complication was 

13% to 15% in their series, while such life-threatening com-

plications did not develop in our current study. The high 

complication rate of our study could have resulted from 

technical problems during surgery. Therefore, the complica-

tion rate could be expected to gradually decrease, with in-

creasing and accumulating cases in the near future.

LT is one of the most expensive treatment modalities. The 

complexity of the surgical procedure requires an expert 

team consisting of highly trained medical personnel, with 

long hours of experience(14). The amount of medication 

administered during post-LT care and surgery is high, and 

special equipment could be required, depending on the pa-

tient’s condition. In addition, high complication rate after 

LT frequently requires radiologic or surgical interventions; 

thus, increasing the expenses(14). According to a survey by 

Rodrigue and colleagues(15), about half of the patients had 

a decreased monthly income and experienced financial 

problems after LT. Thus, the cost of LT is a heavy burden 

for patients who are considering it, with finance being one 

of the major concerns. Several studies have projected this 

issue in different ways(5). Some considered only hospital-

ization expenses for LT until discharge, whereas others also 

included the expenses for patient care before and after 

LT(5). The cost of LT is higher in the US compared to oth-

er countries, which might be due to the health system char-

acteristics(14). Englesbe and colleagues(16) reported in 

2006 that the total medical cost for LT and clinical fol-

low-up was $194,840 at their center. According to the study 

by Buchanan et al.(17) which analyzed the nationwide data, 

at least more than $270,000 was required during the trans-

plant admission period to post-LT 90 days, which increased 

depending on the MELD score of the patient. The LT cost 

in Japan was reported to be lower than that in the United 

States. Although the design calculating the cost was a little 

different between studies, it largely ranged from $82,000 to 

154,000(7,14,18,19). 

To our knowledge, no studies regarding the LT cost in 

Korea have been reported. However, it is well-known that 

patients pay at least around $30,000 for deductibles under 

the health insurance coverage for surgery and hospital care 

during the transplant admission period. Thus, the total cost 

for LT can be assumed to be over $100,000, which is similar 

to that of Japan. In the present study, the median total cost 

for LT was $41,583, of which the patients paid only 

$11,860. It was showed that the medical cost for LT could 

be markedly reduced at a public hospital. It was assumed 

that the cost reduction mainly resulted from the items not 

covered by the health insurance. Although more and more 

items for LT have been getting covered by insurance in 

Korea, non-reimbursable items, including an ultrasound ex-

amination and an isolated bed, are still required during sur-

gery and for post-LT management. The medical charge of 

a non-reimbursable service is not controlled by the govern-

ment in Korea, but it is dependent on each institution. 

SMG-SNU BMC is a municipal hospital which is finically 

supported by the Metropolitan Government. Thus, non-re-

imbursable service charges can be quite low in SMG-SNU 

BMC. For example, patients need to be isolated in a 1- or 

2-patient room right after LT, due to their severely compro-

mised immunity, and these beds are very expensive in 

Korea, especially in the portion directly charged to patients. 

However, the fee of a solitary room bed in SMG-SNU BMC 

is less than 50% of that in most university hospitals or ter-

tiary referral hospitals. This public hospital effect on cost 

reduction has also been reported in a recent Spanish study. 

The mean cost of LT performed in a community hospital 

was only $33,461 in that study(20), which is thought to be 

the lowest cost ever to be reported. LT at a public hospital 

could therefore contribute to significantly reduce the medi-

cal cost, and thus to help patients to undergo LT more 

readily.

ALD is an important issue in LT at public hospitals. ALD 

usually occupies less than 10% of all LT cases in 

Korea(21,22). Even if the low proportion of ALD might be 

partially because patients with ALD more frequently fail to 

undergo LDLT due to poor family condition, ALD patients 

awaiting DDLT also do not exceed 15% of the waiting 

list(23). Nonetheless, the proportion of patients who under-
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went LT for ALD at SMG-SNU BMC was as high as 36.4%. 

Many alcoholic patients can be more dependent on public 

hospitals, where medical expenses are relatively cheaper 

than others, because they are possibly in the low social eco-

nomic strata due to decreased economic activity. However, 

LT for ALD is highly controversial. Post-LT alcohol recidi-

vism and low medical compliance are frequently encoun-

tered, eventually leading to poor survival(24,25). The only 

mortality case in the present study followed this fatal 

course. Hence, many transplant centers worldwide request 

an abstinence duration of at least 6 months before LT for 

patients with ALD, in order to prevent useless LTs and to 

improve post-LT outcomes(26). However, there is neither 

regulation nor consensus on LT for patients with ALD in 

Korea. Patient selection for LT for ALD totally depends on 

the decision of each transplant center. In this situation, in-

discriminate LTs for ALD might worsen the overall out-

comes of LT. In addition, systematic management protocol 

for ALD patients has not been established in SMG-SNU 

BMC. Therefore, although the necessity and effect of 

pre-LT abstinence is also still controversial(27-29), the LT 

guideline for ALD and perioperative alcohol-rehabilitation 

system needs to be established before the activation of LT 

at public hospitals.

CONCLUSION

Our study showed that LT at a public hospital decreases 

the cost of LT to an acceptable level, with comparable 

results. The expansion of LT to public hospitals could give 

a chance of life to patients with limited finance. However, 

the portion of ALD is higher in the public hospitals, and 

patients with ALD could have post-LT recidivism and low 

compliance, resulting in poor prognosis even after LT. 

Therefore, establishing a LT guideline for ALD patients, in-

cluding indication criteria and perioperative management 

protocol, are required before further expansion of LT at 

public hospitals. The current study was based on limited da-

ta from early experience of LT in SMG-SNU BMC. To con-

firm the present results, further evaluation using accumu-

lated data is required in future.
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