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ABSTRACT  
 

Background: Hepatitis B virus (HBV) infection is endemic in Korea. Following 

increased number of heart transplantation, the problem associated with hepatitis B 

reactivation is becoming an important issue. We aimed to evaluate the functional 

significance of HBV infection on outcomes of heart transplantation. 

Method: We reviewed all medical records of overall national heart transplantation 

recipients and donors who had HBV hepatitis at the time of the transplantation from 

March 1994 to May 2013. We investigated the HBV serology status, HBV-DNA level of 

donors and recipients, liver function test, immunosuppressive agent and antiviral agent 

prescription and hepatitis morbidity and mortality.  

Results: 1) There were twelve HBsAg (+) recipients and six HBsAg (+) donors. Median 

duration of follow up was 1715 days (minimum 162 days to maximum 6553 days). 2) 

Nine HBsAg (+) recipients (75%), who continued antiviral treatment, have survived 

without any hepatic event. Reactivation of HBV developed in 3 recipients at a median 

duration of 238 days after transplantation. They died of fulminant hepatitis despite 

antiviral rescue therapy. 3) In contrast, six recipients with immunity to HBV before the 

transplantation, who had received heart from HBV (+) donors, have survived without 

any liver related event. 

Conclusions: HBV (+) recipients have the comparable perioperative results and long-

term survival rates as HBV (-) recipient. However, absence or cessation of antiviral 

prophylaxis indiscriminately brought reactivation of HBV, rapidly progressed to hepatic 

failure and death. In contrast, HBV (+) heart transplanted to HBV immune recipients 

were maintained without hepatitis reactivation. 19 years of national experience strongly 

suggests that long-term antiviral prophylaxis is mandatory for HBV (+) recipients. 

Keyword: heart, transplantation, hepatitis B virus, antiviral, reactivation 
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INTRODUCTION 

 

Korea is an endemic area of hepatitis B virus (HBV) infection. According 

to the national health and nutrition examination survey conducted in 2010, the 

number of HBV infected people aged 10 or older is 6,815 and the prevalence 

is 3.0%. Following national HBV vaccination program of all neonates with 

HBsAg carrier mothers started from 1990s, the prevalence of HBV in young 

generation aged 10 to 18 was rapidly dropped from 4-5% to 0.1%. However, 

the prevalence of HBV in people older than 30 is still high as 3.7%. And the 

rate of vaccination for this age group was very low (1). Usual mode of HBV 

infection in Korea is vertical infection during perinatal period from their 

mother.  

Reactivation of chronic hepatitis is well-known phenomenon in organ 

transplant recipients. HBV infection is associated with higher morbidity and 

mortality in heart transplant recipients during long-term follow up [2, 3]. For 

this reason, HBsAg carrier status is regarded as a relative contraindication to 

receiving and donating organ transplant. Since the first orthotropic heart 

transplantation was successfully performed in 1992, total 730 patients has 

been underwent heart transplantation in Korea. With increased number of 

heart transplantation and donor-shortage, the problem associated with 

hepatitis B reactivation is becoming an important issue. 

However, most studies were conducted in western countries, where 

hepatitis B infection mainly transmitted by endomyocardial biopsy or 

transfusion. Therefore, it is difficult to apply to hepatitis endemic area, where 

HBV infected during perinatal period and had chronic course. A few studies 
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were reported from Taiwan (2-4), which is another endemic area of hepatitis 

B, but long term follow up study was very limited. The purpose of this study is 

to evaluate the impact of hepatitis B on clinical outcomes for heart 

transplantation recipients and donors and to provide beneficial information 

about proper antiviral treatment strategy in HBsAg (+) recipients. 
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MATERIALS AND METHODS 

We performed a retrospective study by reviewing the medical records of 

all transplantation recipients who had been either identified as HBsAg (+) 

before the transplantation or who received heart from HBsAg (+) donors from 

March 1994 to May 2013. We collected demographic data including age, sex, 

underlying disease, etiology of heart failure, and heart transplantation date. 

We investigated serology, perioperative hepatic function, HBV DNA level. 

After transplantation, all patients were regularly followed up in outpatient 

clinic. In every time of visit, creatinine, liver enzymes (alanine 

aminotransferase, alkaline phosphatase), bilirubin, full blood cell count, and 

prothrombin time were recorded. Quantitative analysis of HBV-DNA and 

endomyocardial biopsy for detecting rejection was also regularly performed in 

all patients. We recorded type and duration of immunosuppressive agent, the 

type of antiviral agent and duration of use, date of readmission, date of death 

and cause of death.  

Clinical terms related to HBV infection were defined by American 

Association for the Study of Liver Diseases (AASLD) guideline 2009 (5) and 

Korean Association for the Study of Liver (KASL) guideline for chronic 

hepatitis B 2011 (6). Chronic hepatitis B means chronic necroinflammatory 

disease and inactive HBsAg carrier state means persistent HBV infection of 

the liver without significant, ongoing necroinflammatory disease. Acute 

exacerbation or flare up of hepatitis B is designated as intermittent elevations 

of aminotransferase activity to more than 10 times the upper limit of normal 

range and more than twice the baseline value. And reactivation of hepatitis B 

is defined as reappearance of active necroinflammatory disease of the liver in 
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a person known to be in inactive HBsAg carrier state or resolved hepatitis B. 

This study was approved by the institutional review board (IRB) of each 

hospital.  
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RESULTS 

The results of HBsAg (+) recipients transplanted from HBsAg (-) donors  

Between March 1994 and May 2013, there were 15 patients who were 

HBsAg (+) before transplantation. Among them, two patients who had no 

preoperative HBV status and one patient who underwent heart and liver 

transplantation simultaneously were excluded. Finally 12 patients were 

included (Table 1).  

Table 1. Baseline characteristics of twelve HBsAg (+) recipients 

  HBsAg (+) Korean National Registry 

n 12 552 

Age* (year) 50(27-66) 43 (0-77) 

Male 9 (75%) 389(70%) 

Median follow up duration (days) 
1057 

(162-5348) 
No data 

Indication for transplantation 
  

Dilated cardiomyopathy 7 65% 

Valvular heart disease 3 8% 

Congenital heart disease 1 3% 

Ischemic cardiomyopathy 1 9% 

*: Age at transplantation 

The mean age at transplantation was 50 years (range, 27-66). There 

were 9 males and 3 females. Median duration of follow up was about 1057 

days (minimum 162 days to maximum 5348 days). Seven (58.3%) recipients 

had been diagnosed with dilated cardiomyopathy. According to the database 

from Korea National Registry from 2001 to 2012, the mean age of heart 

recipients was 43 ± 17 years old. Among 552 transplantation cases, there were 
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389 (70.5%) male recipients and 163 female recipients (7). Demographic data 

of the patients are summarized in Table 1. 

Out of twelve patients, two patients were found to have suspected active 

viral hepatitis before heart transplantation therefore antiviral treatment was 

started in both patients one month before heart transplantation. The remaining 

ten patients were diagnosed as inactive HBsAg carriers. The mean values of 

preoperative total bilirubin (2.1mg/dl) and aminotransferase were elevated 

(AST 76 U/L, ALT 50 U/L) in twelve patients. It was determined to be 

contributed by hepatic congestion rather than HBV hepatitis because of low 

titer of HBV viral load. All patients were prescribed antiviral agents. Antiviral 

agents were either lamivudine, or entecavir, lamivudine and adefovir, 

lamivudine and entecavir or entecavir and tenofovir, which were chosen by the 

each hospital’s policy. Immunosuppressive medication consisted of 

prednisolone, cyclosporine or tacrolimus, and mycophenolate mofetil or 

azathioprine.  

Among twelve patients, three patients developed hepatitis flares after 

transplantation (Table 2).  

Table 2. Follow up of HBsAg (+) recipients 

 

number % 

Pre-transplantation HBV status 

  Chronic hepatitis B 2 17% 

Inactive HBsAg carrier 10 83% 

Pre-transplantation biochemical results 

  Total bilirubin (mg/dl) 2.1 

 Aspartate aminotransferase (U/L) 76 
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The medical courses of three patients are as follows. The first patient who 

died of hepatic failure was male and his age at transplantation was 66 years 

old. He was diagnosed as severe mitral regurgitation and it lead to congestive 

heart failure. He underwent heart transplantation in September 2004. The 

preoperative values of total bilirubin were 3.5mg/dl, the levels of ALT were 

20 U/L and the HBV DNA was not detected. He did not receive antiviral 

prophylaxis after transplantation. The immunosuppressive agents were 

consisted prednisolone, cyclosporine and mycophenolate mofetil. After 6.6 

months, He visited outpatient clinic with complaint of general weakness and 

anorexia. The levels of total bilirubin were 5.4mg/dl, ALT values were 295 

U/L and the HBV-DNA levels were 2367 pg/ml. Acute exacerbation of 

chronic hepatitis B was diagnosed and lamivudine was started promptly. The 

HBV DNA levels continued to rise despite lamivudine treatment. Adefovir was 

added on lamivudine, however, both were ineffective. He died of hepatic 

failure only twenty days after diagnosis.  

Alanine aminotransferase (U/L) 50 

 Antiviral agent use 

  Lamivudine 5 

 Entecavir 3 

 Lamivudine + adefovir 2 

 Lamivudine + entecavir 1 

 Entecavir + tenofovir 1 

 Post-transplantation hepatitis flare up 3 25% 

Mortality 3 25% 
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The second case was 54 years-old male patient. He was diagnosed as 

ventricular septal defect and ruptured valsalva aneurysm in May 2001 and 

patch closure was performed. After five years, His echocardiographic 

examination showed enlarged left ventricular cavity with severe systolic 

dysfunction. With worsening dyspnea, He underwent heart transplantation in 

December 2012. His preoperative levels of HBV DNA were 6,400 IU/ml. 

Antiviral prophylaxis with lamivudine was started 20 days before 

transplantation, which was maintained for 30 months. The immunosuppressive 

agents were consisted of prednisolone and cyclosporine. In June 2012, he 

visited outpatient clinic with complaint of dark urine. His HBV DNA levels 

were greater than 500 million IU/ml, entecavir and tenofovir as dual therapy 

were prescribed. Transjugular liver biopsy result suggested fibrosing 

cholestatic hepatitis and YMDD mutation was detected also. As his condition 

deteriorated rapidly, he underwent emergency liver transplantation. But, he 

died of postoperative infection in a few months.  

The third patient had hepatitis (ALT 264 IU/L) and high HBV DNA levels 

(530 IU/ml) one month before heart transplantation. Prophylactic lamivudine 

was started then, so the HBV DNA was not detected when he underwent 

transplantation. The immunosuppressive medications were consisted of 

prednisolone, cyclosporine and mycophenolate mofetil. Lamivudine was 

maintained for 15 months without any event, but he insisted discontinuation of 

antiviral agent. The reason why he wanted to hold antiviral treatment was that 

prophylactic antiviral agents were not imbursed by health insurance system in 

Korea and he could not afford them. Serum levels of total bilirubin and 

aminotransferase at that time were normal (Total bilirubin 0.8mg/dl, ALT 17 
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IU/L). After 8 months of discontinuation, an increased total serum bilirubin 

level (3.6mg/dl) was detected and HBV DNA levels were very high 

(19,800,000IU/ml). He was hospitalized and entecavir rescue therapy was 

started promptly with intensive medical management. Fulminant hepatic failure 

with hepatitis B virus reactivation rapidly progressed and he died of hepatic 

failure. His final serum total bilirubin levels were 29.2 mg/dl and ALT levels 

were 171 IU/L. All the three mortality cases were summarized in Table 3.  

Table 3. Three mortality cases of HBsAg (+) recipients. 

Patients Age* Sex 

Pre-transplantation 

Possible causes of 

HBV reactivation 

T.Bil 

(mg/dl) 

ALT 

(IU/L) 

HBV  

viral load 

R1 66 M 3.5 20 not 

detected 

Preemptive treatment of 

antiviral agent 

R2 52 M 0.5 14 Not 

available 

Lamivudine 

discontinuation 

due to economic reasons 

R3 65 M 0.9 21 6400 IU/ml YMDD mutation 

Age*: Age at transplantation 

 

Other nine patients survived without any liver related disease for a median 

of 6.0 years (ranged from 0.4years to 14.7years) after transplantation. 

The results of HBsAg (-) recipients transplanted from HBsAg (+) donors  

There were six patients who received heart from HBsAg (+) donors in 

19-year-period. The mean age was 44 years, four were males and two were 

females. Median duration of follow up was about 2806 days (minimum 702 
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days to maximum 6553 days). Three patients had been diagnosed with dilated 

cardiomyopathy (Table 4).  

Table 4. Follow up of recipients transplanted from HBsAg (+) donors 

 Age Sex Etiology 

Follow 

up Donor Recipient mortality 

(days) HBsAg HBsAg Anti-HBs  

Case 1 46 M DCMP 6553 (+) (-) (+) none 

Case 2 30 M DCMP 5313 (+) No data (+) none 

Case 3 26 F VHD 3671 (+) (-) (+) none 

Case 4 42 F DCMP 1941 (+) (-) (+) none 

Case 5 69 M ICMP 716 (+) No data No data none 

Case 6 51 M ICMP 702 (+) (-) (+) none 

DCMP : dilated cardiomyopathy, VHD : valvular heart disease, ICMP: 

Ischemic cardiomyopathy 

 

All recipients had anti-HBsAg except one patient whose serologic data 

was missing. They were also treated with hepatitis B immunoglobulin 

prophylaxis perioperatively. In those recipients, no mortality or morbidity has 

developed up until now without any liver related disease. 
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DISCUSSION 

The present study demonstrates that reactivation of hepatitis B frequently 

occurs in HBsAg (+) recipients especially without antiviral prophylaxis. Out of 

twelve HBsAg (+) recipients, nine patients survived at a median follow up 

duration of 6.0 years (ranged from 0.4 years to 14.7years) and other three 

patients died of liver failure. The survival rates of HBsAg (+) recipients are 

comparable with those of HBsAg (-) recipients. According to the annual 

report published by the scientific registry of transplant recipients (SRTR) in 

collaboration with the organ procurement and transplantation network (OPTN) 

at 2009 in the United States, 5 year survival was 74.9%. Korean national 

registry data reported 5-year survival rates as high as 86.9% ± 2.6% (8). In 

accordance with our data, Grossi et al. reported that high percentage (45%) of 

cases developed HBV reactivation in HBsAg (+) patients who underwent 

thoracic organ transplantation (9).  

The survival rate during the first 10 years after transplantation was not 

different between the HBsAg (+) and HBsAg (-) patients in a study including 

74 HBsAg (+) patients. However, in that study, there was a significantly 

reduced survival in the HBV-infected patients beyond 10 years [32% vs. 62% 

at 13 years, noninfected group vs. HBsAg (+) group] (10). Other studies 

conducted in France also showed that HBV infection had little impact on the 

5-year survival rate of heart transplantation recipients (11). The two results 

combined suggest that HBV infection influences 10-year survival rate, but not 

5-year survival rate. The difference can be attributed by different routes of 

infection and chronicity of hepatitis B in Western countries. In Korea, vertical 

transmission is main route of HBV infection, as well as in Taiwan.  
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According to three studies conducted in Taiwan, 68 - 75% of HBsAg (+) 

recipients had HBV reactivation in the post-transplant follow-up requiring 

lamivudine treatment, and clinical responses were achieved in all of them (2, 

3). Even after lamivudine discontinuation, liver-related mortality was not 

increased in HBsAg (+) recipients (4). In our study, once HBV reactivation 

occurred, it rapidly progressed to fulminant hepatitis and death despite of 

antiviral rescue therapy. In one case of lamivudine discontinuation, hepatitis 

flare up developed in 8 months and was not controlled by entecavir. The 

outcome of this study was worse than previous one, and this could be 

explained by predominance of genotype C2 in Korean patients (12, 13). 

Genotype C is associated with more active or advanced liver disease 

compared with genotype B, which is more prevalent in Taiwan (14-16). 

The center for disease control guideline in 2008 states that, in HBsAg (+) 

patients who are receiving cytotoxic or immunosuppressive therapy, 

prophylactic antiviral therapy can prevent reactivation of hepatitis B (17). 

Similarly, guideline given by Korean association for the study of liver, stated 

that prophylactic antiviral therapy is required with the initiation of 

immunosuppressive therapy (6). Also, it recommends entecavir or tenofovir 

as first choice in case of high levels of HBV DNA or when long-term 

treatment periods are expected. The optimal timing and duration of antiviral 

agent in heart transplant recipients with HBV infection remains unclear until 

now. However, this study suggests that life-long antiviral treatment is 

necessary to prevent grave outcome of hepatitis B reactivation.  

However, the major obstacle of antiviral prophylaxis is that is not 

imbursed by the health insurance system. As a result, the cost for antiviral 
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prophylaxis is even three fold higher than overall medical cost of 

transplantation patients including immunosuppressive agents except antiviral 

prophylaxis. This is the main reason why HBsAg (+) recipients ask their 

doctor to discontinue of antiviral treatment.  

On the contrary, all six patients who received heart from HBsAg (+) 

donors had excellent outcomes. This result is consistent with previous study 

conducted in Taiwan. Ko et al. reported that ten patients with anti-HBs 

antibody received hearts from HBsAg (+) donors and none of these 10 

patients had HBV hepatitis after transplantation (2). Results from both studies 

suggest that HBsAg (+) donor hearts can be safely transplanted with proper 

prophylaxis. Currently the waiting time of heart recipients in Korea is 164.29 

± 64 days in 2012 and is well anticipated to become long (7), therefore use of 

HBsAg (+) donor hearts may help to increase the donor pool and to shorten 

the waiting time. 

This study has several limitations. It was designed as a retrospective 

study. Also one fifth of the recipients were excluded because of insufficient 

data. In addition, the patients were enrolled from three different centers with 

three different regimens of immunosuppressive therapy and antiviral 

treatment among those centers. Despite all of the limitations, this study 

carries significance, for being the first report conducted in Korea that 

investigates the impact of hepatitis B in heart transplantation. Moreover, this 

study included all cases of heart transplantation in Korea, reflecting 19 years 

of national experience.  

 In summary, HBsAg (+) recipients have comparable clinical outcome as 

HBsAg (-) recipients. However, without antiviral prophylaxis or cessation of 
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the antiviral agents, HBV reactivation developed at a high rate and progressed 

to hepatic failure or even death. This study, reflecting 19 years of national 

experience, strongly suggests that long-term antiviral prophylaxis is 

mandatory for HBsAg (+) recipients, and HBsAg (+) donor heart can be 

safely transplanted into recipients with proper prophylaxis. 
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국문 초록 

 
서론: 한국의 B형 간염 유병률은 높은 편으로 심장 이식이 점차 활발히 시행됨에 

따라 이식 후 B형 간염의 재활성화 문제 역시 점차로 대두되고 있다. 이에 B형 간

염이 심장 이식에 미치는 영향을 조사하기 위해 본 연구를 시행하였다.  

방법:  서울대병원, 아산병원, 삼성서울병원에서 1994년 3월부터 2010년 12월까

지 심장이식을 받은 환자 중 공여자 혹은 수혜자가 B형 간염 표면 항원을 가지고 

있는 환자를 대상으로 의무기록을 후향적으로 조사하였다. B형 간염 혈청검사와 B

형 간염 DNA 정량 검사, 간 기능검사, 면역억제제 및 항바이러스제를 조사하였고, 

간염으로 인한 이환 및 사망을 조사하였다.  

결과: 1)12명의 환자가 이식 수술 전 B형 간염 표면항원이 양성이었고, 6명의 환자

가 B형 간염 표면항원이 양성인 공여자로부터 심장을 이식 받았다. 중앙 추적관찰 

기간은 1715일이었고 최소 162일부터 최대 6553일이었다. 2)항바이러스제를 지속

적으로 투약 받은 9명의 B형 간염 표면항원 양성인 수혜자(75%)는 이상 없이 생

존하였다. 3) 3명의 환자에서 이식 후 238일만에 B형 간염 재활성화가 발생하였고 

항바이러스제 투약에도 불구하고 전격성 간염으로 진행, 모두 사망하였다. 4) 이와

는 대조적으로 B형 간염 표면항원이 양성인 공여자로부터 심장을 이식 받은 6명의 

수혜자는 간염 발생 없이 모두 생존하였다.  

결론: 이식 수술 전 B형 간염 표면항원이 양성인 수혜자는 B형 간염 표면항원이 

음성인 수혜자와 비슷한 정도의 수술 성적 및 장기 생존을 보인다. 그러나 예방적 

항바이러스제 투약을 하지 않거나 투약을 중단하는 경우에는 높은 빈도로 B형 간

염의 재활성화가 일어나고 간 부전 및 사망에까지 이를 수 있다. 이와 대조적으로 

B형 간염 표면항원인 양성인 공여자의 경우, 적절한 예방조치가 따른다면 비교적 

안전하게 이식이 가능하다. 19년간의 국내 경험을 조사한 바에 의하면, B형 간염 
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표면 항원이 양성인 수혜자에게 심장 이식을 하는 경우 장기간의 예방적 항바이러

스제 치료가 반드시 필요하다는 결론이다.   

주요어 : 심장, 이식, B형 간염 바이러스,항바이러스제, 재활성화 

학  번 : 2012-22704 
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ABSTRACT  
 

Background: Hepatitis B virus (HBV) infection is endemic in Korea. Following 

increased number of heart transplantation, the problem associated with hepatitis B 

reactivation is becoming an important issue. We aimed to evaluate the functional 

significance of HBV infection on outcomes of heart transplantation. 

Method: We reviewed all medical records of overall national heart transplantation 

recipients and donors who had HBV hepatitis at the time of the transplantation from 

March 1994 to May 2013. We investigated the HBV serology status, HBV-DNA level of 

donors and recipients, liver function test, immunosuppressive agent and antiviral agent 

prescription and hepatitis morbidity and mortality.  

Results: 1) There were twelve HBsAg (+) recipients and six HBsAg (+) donors. Median 

duration of follow up was 1715 days (minimum 162 days to maximum 6553 days). 2) 

Nine HBsAg (+) recipients (75%), who continued antiviral treatment, have survived 

without any hepatic event. Reactivation of HBV developed in 3 recipients at a median 

duration of 238 days after transplantation. They died of fulminant hepatitis despite 

antiviral rescue therapy. 3) In contrast, six recipients with immunity to HBV before the 

transplantation, who had received heart from HBV (+) donors, have survived without 

any liver related event. 

Conclusions: HBV (+) recipients have the comparable perioperative results and long-

term survival rates as HBV (-) recipient. However, absence or cessation of antiviral 

prophylaxis indiscriminately brought reactivation of HBV, rapidly progressed to hepatic 

failure and death. In contrast, HBV (+) heart transplanted to HBV immune recipients 

were maintained without hepatitis reactivation. 19 years of national experience strongly 

suggests that long-term antiviral prophylaxis is mandatory for HBV (+) recipients. 

Keyword: heart, transplantation, hepatitis B virus, antiviral, reactivation 
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INTRODUCTION 

 

Korea is an endemic area of hepatitis B virus (HBV) infection. According 

to the national health and nutrition examination survey conducted in 2010, the 

number of HBV infected people aged 10 or older is 6,815 and the prevalence 

is 3.0%. Following national HBV vaccination program of all neonates with 

HBsAg carrier mothers started from 1990s, the prevalence of HBV in young 

generation aged 10 to 18 was rapidly dropped from 4-5% to 0.1%. However, 

the prevalence of HBV in people older than 30 is still high as 3.7%. And the 

rate of vaccination for this age group was very low (1). Usual mode of HBV 

infection in Korea is vertical infection during perinatal period from their 

mother.  

Reactivation of chronic hepatitis is well-known phenomenon in organ 

transplant recipients. HBV infection is associated with higher morbidity and 

mortality in heart transplant recipients during long-term follow up [2, 3]. For 

this reason, HBsAg carrier status is regarded as a relative contraindication to 

receiving and donating organ transplant. Since the first orthotropic heart 

transplantation was successfully performed in 1992, total 730 patients has 

been underwent heart transplantation in Korea. With increased number of 

heart transplantation and donor-shortage, the problem associated with 

hepatitis B reactivation is becoming an important issue. 

However, most studies were conducted in western countries, where 

hepatitis B infection mainly transmitted by endomyocardial biopsy or 

transfusion. Therefore, it is difficult to apply to hepatitis endemic area, where 

HBV infected during perinatal period and had chronic course. A few studies 
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were reported from Taiwan (2-4), which is another endemic area of hepatitis 

B, but long term follow up study was very limited. The purpose of this study is 

to evaluate the impact of hepatitis B on clinical outcomes for heart 

transplantation recipients and donors and to provide beneficial information 

about proper antiviral treatment strategy in HBsAg (+) recipients. 
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MATERIALS AND METHODS 

We performed a retrospective study by reviewing the medical records of 

all transplantation recipients who had been either identified as HBsAg (+) 

before the transplantation or who received heart from HBsAg (+) donors from 

March 1994 to May 2013. We collected demographic data including age, sex, 

underlying disease, etiology of heart failure, and heart transplantation date. 

We investigated serology, perioperative hepatic function, HBV DNA level. 

After transplantation, all patients were regularly followed up in outpatient 

clinic. In every time of visit, creatinine, liver enzymes (alanine 

aminotransferase, alkaline phosphatase), bilirubin, full blood cell count, and 

prothrombin time were recorded. Quantitative analysis of HBV-DNA and 

endomyocardial biopsy for detecting rejection was also regularly performed in 

all patients. We recorded type and duration of immunosuppressive agent, the 

type of antiviral agent and duration of use, date of readmission, date of death 

and cause of death.  

Clinical terms related to HBV infection were defined by American 

Association for the Study of Liver Diseases (AASLD) guideline 2009 (5) and 

Korean Association for the Study of Liver (KASL) guideline for chronic 

hepatitis B 2011 (6). Chronic hepatitis B means chronic necroinflammatory 

disease and inactive HBsAg carrier state means persistent HBV infection of 

the liver without significant, ongoing necroinflammatory disease. Acute 

exacerbation or flare up of hepatitis B is designated as intermittent elevations 

of aminotransferase activity to more than 10 times the upper limit of normal 

range and more than twice the baseline value. And reactivation of hepatitis B 

is defined as reappearance of active necroinflammatory disease of the liver in 
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a person known to be in inactive HBsAg carrier state or resolved hepatitis B. 

This study was approved by the institutional review board (IRB) of each 

hospital.  
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RESULTS 

The results of HBsAg (+) recipients transplanted from HBsAg (-) donors  

Between March 1994 and May 2013, there were 15 patients who were 

HBsAg (+) before transplantation. Among them, two patients who had no 

preoperative HBV status and one patient who underwent heart and liver 

transplantation simultaneously were excluded. Finally 12 patients were 

included (Table 1).  

Table 1. Baseline characteristics of twelve HBsAg (+) recipients 

  HBsAg (+) Korean National Registry 

n 12 552 

Age* (year) 50(27-66) 43 (0-77) 

Male 9 (75%) 389(70%) 

Median follow up duration (days) 
1057 

(162-5348) 
No data 

Indication for transplantation 
  

Dilated cardiomyopathy 7 65% 

Valvular heart disease 3 8% 

Congenital heart disease 1 3% 

Ischemic cardiomyopathy 1 9% 

*: Age at transplantation 

The mean age at transplantation was 50 years (range, 27-66). There 

were 9 males and 3 females. Median duration of follow up was about 1057 

days (minimum 162 days to maximum 5348 days). Seven (58.3%) recipients 

had been diagnosed with dilated cardiomyopathy. According to the database 

from Korea National Registry from 2001 to 2012, the mean age of heart 

recipients was 43 ± 17 years old. Among 552 transplantation cases, there were 
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389 (70.5%) male recipients and 163 female recipients (7). Demographic data 

of the patients are summarized in Table 1. 

Out of twelve patients, two patients were found to have suspected active 

viral hepatitis before heart transplantation therefore antiviral treatment was 

started in both patients one month before heart transplantation. The remaining 

ten patients were diagnosed as inactive HBsAg carriers. The mean values of 

preoperative total bilirubin (2.1mg/dl) and aminotransferase were elevated 

(AST 76 U/L, ALT 50 U/L) in twelve patients. It was determined to be 

contributed by hepatic congestion rather than HBV hepatitis because of low 

titer of HBV viral load. All patients were prescribed antiviral agents. Antiviral 

agents were either lamivudine, or entecavir, lamivudine and adefovir, 

lamivudine and entecavir or entecavir and tenofovir, which were chosen by the 

each hospital’s policy. Immunosuppressive medication consisted of 

prednisolone, cyclosporine or tacrolimus, and mycophenolate mofetil or 

azathioprine.  

Among twelve patients, three patients developed hepatitis flares after 

transplantation (Table 2).  

Table 2. Follow up of HBsAg (+) recipients 

 

number % 

Pre-transplantation HBV status 

  Chronic hepatitis B 2 17% 

Inactive HBsAg carrier 10 83% 

Pre-transplantation biochemical results 

  Total bilirubin (mg/dl) 2.1 

 Aspartate aminotransferase (U/L) 76 
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The medical courses of three patients are as follows. The first patient who 

died of hepatic failure was male and his age at transplantation was 66 years 

old. He was diagnosed as severe mitral regurgitation and it lead to congestive 

heart failure. He underwent heart transplantation in September 2004. The 

preoperative values of total bilirubin were 3.5mg/dl, the levels of ALT were 

20 U/L and the HBV DNA was not detected. He did not receive antiviral 

prophylaxis after transplantation. The immunosuppressive agents were 

consisted prednisolone, cyclosporine and mycophenolate mofetil. After 6.6 

months, He visited outpatient clinic with complaint of general weakness and 

anorexia. The levels of total bilirubin were 5.4mg/dl, ALT values were 295 

U/L and the HBV-DNA levels were 2367 pg/ml. Acute exacerbation of 

chronic hepatitis B was diagnosed and lamivudine was started promptly. The 

HBV DNA levels continued to rise despite lamivudine treatment. Adefovir was 

added on lamivudine, however, both were ineffective. He died of hepatic 

failure only twenty days after diagnosis.  

Alanine aminotransferase (U/L) 50 

 Antiviral agent use 

  Lamivudine 5 

 Entecavir 3 

 Lamivudine + adefovir 2 

 Lamivudine + entecavir 1 

 Entecavir + tenofovir 1 

 Post-transplantation hepatitis flare up 3 25% 

Mortality 3 25% 



8 

 

The second case was 54 years-old male patient. He was diagnosed as 

ventricular septal defect and ruptured valsalva aneurysm in May 2001 and 

patch closure was performed. After five years, His echocardiographic 

examination showed enlarged left ventricular cavity with severe systolic 

dysfunction. With worsening dyspnea, He underwent heart transplantation in 

December 2012. His preoperative levels of HBV DNA were 6,400 IU/ml. 

Antiviral prophylaxis with lamivudine was started 20 days before 

transplantation, which was maintained for 30 months. The immunosuppressive 

agents were consisted of prednisolone and cyclosporine. In June 2012, he 

visited outpatient clinic with complaint of dark urine. His HBV DNA levels 

were greater than 500 million IU/ml, entecavir and tenofovir as dual therapy 

were prescribed. Transjugular liver biopsy result suggested fibrosing 

cholestatic hepatitis and YMDD mutation was detected also. As his condition 

deteriorated rapidly, he underwent emergency liver transplantation. But, he 

died of postoperative infection in a few months.  

The third patient had hepatitis (ALT 264 IU/L) and high HBV DNA levels 

(530 IU/ml) one month before heart transplantation. Prophylactic lamivudine 

was started then, so the HBV DNA was not detected when he underwent 

transplantation. The immunosuppressive medications were consisted of 

prednisolone, cyclosporine and mycophenolate mofetil. Lamivudine was 

maintained for 15 months without any event, but he insisted discontinuation of 

antiviral agent. The reason why he wanted to hold antiviral treatment was that 

prophylactic antiviral agents were not imbursed by health insurance system in 

Korea and he could not afford them. Serum levels of total bilirubin and 

aminotransferase at that time were normal (Total bilirubin 0.8mg/dl, ALT 17 
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IU/L). After 8 months of discontinuation, an increased total serum bilirubin 

level (3.6mg/dl) was detected and HBV DNA levels were very high 

(19,800,000IU/ml). He was hospitalized and entecavir rescue therapy was 

started promptly with intensive medical management. Fulminant hepatic failure 

with hepatitis B virus reactivation rapidly progressed and he died of hepatic 

failure. His final serum total bilirubin levels were 29.2 mg/dl and ALT levels 

were 171 IU/L. All the three mortality cases were summarized in Table 3.  

Table 3. Three mortality cases of HBsAg (+) recipients. 

Patients Age* Sex 

Pre-transplantation 

Possible causes of 

HBV reactivation 

T.Bil 

(mg/dl) 

ALT 

(IU/L) 

HBV  

viral load 

R1 66 M 3.5 20 not 

detected 

Preemptive treatment of 

antiviral agent 

R2 52 M 0.5 14 Not 

available 

Lamivudine 

discontinuation 

due to economic reasons 

R3 65 M 0.9 21 6400 IU/ml YMDD mutation 

Age*: Age at transplantation 

 

Other nine patients survived without any liver related disease for a median 

of 6.0 years (ranged from 0.4years to 14.7years) after transplantation. 

The results of HBsAg (-) recipients transplanted from HBsAg (+) donors  

There were six patients who received heart from HBsAg (+) donors in 

19-year-period. The mean age was 44 years, four were males and two were 

females. Median duration of follow up was about 2806 days (minimum 702 
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days to maximum 6553 days). Three patients had been diagnosed with dilated 

cardiomyopathy (Table 4).  

Table 4. Follow up of recipients transplanted from HBsAg (+) donors 

 Age Sex Etiology 

Follow 

up Donor Recipient mortality 

(days) HBsAg HBsAg Anti-HBs  

Case 1 46 M DCMP 6553 (+) (-) (+) none 

Case 2 30 M DCMP 5313 (+) No data (+) none 

Case 3 26 F VHD 3671 (+) (-) (+) none 

Case 4 42 F DCMP 1941 (+) (-) (+) none 

Case 5 69 M ICMP 716 (+) No data No data none 

Case 6 51 M ICMP 702 (+) (-) (+) none 

DCMP : dilated cardiomyopathy, VHD : valvular heart disease, ICMP: 

Ischemic cardiomyopathy 

 

All recipients had anti-HBsAg except one patient whose serologic data 

was missing. They were also treated with hepatitis B immunoglobulin 

prophylaxis perioperatively. In those recipients, no mortality or morbidity has 

developed up until now without any liver related disease. 
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DISCUSSION 

The present study demonstrates that reactivation of hepatitis B frequently 

occurs in HBsAg (+) recipients especially without antiviral prophylaxis. Out of 

twelve HBsAg (+) recipients, nine patients survived at a median follow up 

duration of 6.0 years (ranged from 0.4 years to 14.7years) and other three 

patients died of liver failure. The survival rates of HBsAg (+) recipients are 

comparable with those of HBsAg (-) recipients. According to the annual 

report published by the scientific registry of transplant recipients (SRTR) in 

collaboration with the organ procurement and transplantation network (OPTN) 

at 2009 in the United States, 5 year survival was 74.9%. Korean national 

registry data reported 5-year survival rates as high as 86.9% ± 2.6% (8). In 

accordance with our data, Grossi et al. reported that high percentage (45%) of 

cases developed HBV reactivation in HBsAg (+) patients who underwent 

thoracic organ transplantation (9).  

The survival rate during the first 10 years after transplantation was not 

different between the HBsAg (+) and HBsAg (-) patients in a study including 

74 HBsAg (+) patients. However, in that study, there was a significantly 

reduced survival in the HBV-infected patients beyond 10 years [32% vs. 62% 

at 13 years, noninfected group vs. HBsAg (+) group] (10). Other studies 

conducted in France also showed that HBV infection had little impact on the 

5-year survival rate of heart transplantation recipients (11). The two results 

combined suggest that HBV infection influences 10-year survival rate, but not 

5-year survival rate. The difference can be attributed by different routes of 

infection and chronicity of hepatitis B in Western countries. In Korea, vertical 

transmission is main route of HBV infection, as well as in Taiwan.  
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According to three studies conducted in Taiwan, 68 - 75% of HBsAg (+) 

recipients had HBV reactivation in the post-transplant follow-up requiring 

lamivudine treatment, and clinical responses were achieved in all of them (2, 

3). Even after lamivudine discontinuation, liver-related mortality was not 

increased in HBsAg (+) recipients (4). In our study, once HBV reactivation 

occurred, it rapidly progressed to fulminant hepatitis and death despite of 

antiviral rescue therapy. In one case of lamivudine discontinuation, hepatitis 

flare up developed in 8 months and was not controlled by entecavir. The 

outcome of this study was worse than previous one, and this could be 

explained by predominance of genotype C2 in Korean patients (12, 13). 

Genotype C is associated with more active or advanced liver disease 

compared with genotype B, which is more prevalent in Taiwan (14-16). 

The center for disease control guideline in 2008 states that, in HBsAg (+) 

patients who are receiving cytotoxic or immunosuppressive therapy, 

prophylactic antiviral therapy can prevent reactivation of hepatitis B (17). 

Similarly, guideline given by Korean association for the study of liver, stated 

that prophylactic antiviral therapy is required with the initiation of 

immunosuppressive therapy (6). Also, it recommends entecavir or tenofovir 

as first choice in case of high levels of HBV DNA or when long-term 

treatment periods are expected. The optimal timing and duration of antiviral 

agent in heart transplant recipients with HBV infection remains unclear until 

now. However, this study suggests that life-long antiviral treatment is 

necessary to prevent grave outcome of hepatitis B reactivation.  

However, the major obstacle of antiviral prophylaxis is that is not 

imbursed by the health insurance system. As a result, the cost for antiviral 
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prophylaxis is even three fold higher than overall medical cost of 

transplantation patients including immunosuppressive agents except antiviral 

prophylaxis. This is the main reason why HBsAg (+) recipients ask their 

doctor to discontinue of antiviral treatment.  

On the contrary, all six patients who received heart from HBsAg (+) 

donors had excellent outcomes. This result is consistent with previous study 

conducted in Taiwan. Ko et al. reported that ten patients with anti-HBs 

antibody received hearts from HBsAg (+) donors and none of these 10 

patients had HBV hepatitis after transplantation (2). Results from both studies 

suggest that HBsAg (+) donor hearts can be safely transplanted with proper 

prophylaxis. Currently the waiting time of heart recipients in Korea is 164.29 

± 64 days in 2012 and is well anticipated to become long (7), therefore use of 

HBsAg (+) donor hearts may help to increase the donor pool and to shorten 

the waiting time. 

This study has several limitations. It was designed as a retrospective 

study. Also one fifth of the recipients were excluded because of insufficient 

data. In addition, the patients were enrolled from three different centers with 

three different regimens of immunosuppressive therapy and antiviral 

treatment among those centers. Despite all of the limitations, this study 

carries significance, for being the first report conducted in Korea that 

investigates the impact of hepatitis B in heart transplantation. Moreover, this 

study included all cases of heart transplantation in Korea, reflecting 19 years 

of national experience.  

 In summary, HBsAg (+) recipients have comparable clinical outcome as 

HBsAg (-) recipients. However, without antiviral prophylaxis or cessation of 
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the antiviral agents, HBV reactivation developed at a high rate and progressed 

to hepatic failure or even death. This study, reflecting 19 years of national 

experience, strongly suggests that long-term antiviral prophylaxis is 

mandatory for HBsAg (+) recipients, and HBsAg (+) donor heart can be 

safely transplanted into recipients with proper prophylaxis. 
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국문 초록 

 
서론: 한국의 B형 간염 유병률은 높은 편으로 심장 이식이 점차 활발히 시행됨에 

따라 이식 후 B형 간염의 재활성화 문제 역시 점차로 대두되고 있다. 이에 B형 간

염이 심장 이식에 미치는 영향을 조사하기 위해 본 연구를 시행하였다.  

방법:  서울대병원, 아산병원, 삼성서울병원에서 1994년 3월부터 2010년 12월까

지 심장이식을 받은 환자 중 공여자 혹은 수혜자가 B형 간염 표면 항원을 가지고 

있는 환자를 대상으로 의무기록을 후향적으로 조사하였다. B형 간염 혈청검사와 B

형 간염 DNA 정량 검사, 간 기능검사, 면역억제제 및 항바이러스제를 조사하였고, 

간염으로 인한 이환 및 사망을 조사하였다.  

결과: 1)12명의 환자가 이식 수술 전 B형 간염 표면항원이 양성이었고, 6명의 환자

가 B형 간염 표면항원이 양성인 공여자로부터 심장을 이식 받았다. 중앙 추적관찰 

기간은 1715일이었고 최소 162일부터 최대 6553일이었다. 2)항바이러스제를 지속

적으로 투약 받은 9명의 B형 간염 표면항원 양성인 수혜자(75%)는 이상 없이 생

존하였다. 3) 3명의 환자에서 이식 후 238일만에 B형 간염 재활성화가 발생하였고 

항바이러스제 투약에도 불구하고 전격성 간염으로 진행, 모두 사망하였다. 4) 이와

는 대조적으로 B형 간염 표면항원이 양성인 공여자로부터 심장을 이식 받은 6명의 

수혜자는 간염 발생 없이 모두 생존하였다.  

결론: 이식 수술 전 B형 간염 표면항원이 양성인 수혜자는 B형 간염 표면항원이 

음성인 수혜자와 비슷한 정도의 수술 성적 및 장기 생존을 보인다. 그러나 예방적 

항바이러스제 투약을 하지 않거나 투약을 중단하는 경우에는 높은 빈도로 B형 간

염의 재활성화가 일어나고 간 부전 및 사망에까지 이를 수 있다. 이와 대조적으로 

B형 간염 표면항원인 양성인 공여자의 경우, 적절한 예방조치가 따른다면 비교적 

안전하게 이식이 가능하다. 19년간의 국내 경험을 조사한 바에 의하면, B형 간염 
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표면 항원이 양성인 수혜자에게 심장 이식을 하는 경우 장기간의 예방적 항바이러

스제 치료가 반드시 필요하다는 결론이다.   

주요어 : 심장, 이식, B형 간염 바이러스,항바이러스제, 재활성화 

학  번 : 2012-22704 

  

 


	Introduction 
	Material and Methods
	Results
	Discussion
	References
	Abstract in Korean


<startpage>10
Introduction  1
Material and Methods 3
Results 5
Discussion 11
References 15
Abstract in Korean 18
</body>

