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Heart transplantation is a widely accepted treatment modality for patients with terminal heart failure.  The fist successful human-to-human heart transplantation in the human history was done in the December, 1967 by Christiaan Banard.  After then, the number of heart transplantation and the number of heart transplantation center has increased explosively.  


Currently, over 200 centers are doing heart transplantation and the number of heart transplantation done annually is over 3,000 cases.


In Korea, the first human-to-human heart transplantation was done in the November 11 th 1992.  After then, 227 heart transplantations have been done by the January 2004. 


I analyzed results of heart transplantation done in Korea. 

I. Patients and Method

Total 227 patients have had heart transplantation since the November 1992.  The number of heart transplantation was only one per year at the beginning, but the number start to increase from 1994.  The annual number of heart transplantation rapidly increased to 34 cases at 1999. But the number decreased suddenly form 2000 and the annual number is around 15 cases during the last several years (Figure 1). 

I gathered information about patients from each centers and analyzed the baseline characters, immunosuppressive protocol and clinical outcomes.  Among total 227 patient, I could analyze 195 patients from 5 centers. The mean follow-up durations was 52.5 ( 35.1 (0.1-135.8) months.  
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Figure 1.  Number of heart transplantation in Korea  


II. Result 

1. Baseline characteristics 

Total 195 patients were analyzed.  The mean age of recipients and donors were 39.3 ( 13.9 (3-66) and 27.1 ( 9.6 (2-49) years old respectively 

The age distributation of recipient was quite different from that of western countries.  In Korea, age was distributed rather equally between twenties and fifties with peaking at forties (Figure 2).  
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Figure 2.  Age distribution of heart transplantation recipients 

in Korea



Among donors, age was distributed mainly between 11 and 40 years old and it was similar to western countries (Figure 3).  The mean cold ischemic time was 121.5 ( 48.3 (51 – 297) minutes.
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Figure 3. Age distribution of heart donors in Korea


Among 195 patients, 153 patients were male.  The most common underlying disease was a dilated cardiomyopathy including postpartum cardiomyopathy and it was 70% of all cases.  The percentage of the coronary artery disease and the valvular heart disease each were 15% (Figure 4). 
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Figure 4. Diagnosis in heart transplantation in Korea
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2. The morbidity and mortality after heart transplantation 

The mortality rate within the first month of heat transplantation was less than 2% (3 patients; acute rejection in 2, infection in 1).  The 1-year and 5-year survival rate were 88% and 73% respectively (Figure 5). 
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Figure 5.  Survival after heart transplantation in Korea


Total 42 patients died by the February 2004.  The most common cause of death was infection (36%) and the next cause was acute rejection (24%) (Figure 6). Of 42 patients, 21 patients died during the first year.  The most common cause of death within the first year was infection (43%) and the next was acute rejection (29%).

The serum creatinine level at 1 week after transplantation was 1.4 ( 0.7 (0.3-4.7)mg% and decreased to 1.1 ( 0.4(0.2 – 2.7)mg% at 1 month.  After 1 year, the serum creatinine level was maintained stably around 1.3mg%.  Two patients kept on chronic hemodialysis.  

Malignancy was occurred in 7 patients after heart transplantation. Types of malignancy was as follows: skin cancer in 2 (Kaposis’ sarcoma in 1, squamous cell cancer in 1), lymphoma in 2, lung cancer in 1 (NSCLC), malignant colon polyp in 1 and cervix cancer in 1 patient.  Two patients died of malignancy (Kaposis’ sarcoma, T-cell lymphoma). 

19 patients had diabetes mellitus (all NIDDM) already before heart transplantation.  New onset diabetes mellitus after heart transplantation (PTDM) was developed in 27 patients (13.8%). 


[image: image6.wmf]36%

24%

5%

2%

7%

19%

7%

Infection

Rejection

Malignancy

GVD

Lost F/U

Others

unknown

(

n=195, 1992.11 

-

2004.2)

N=42

Figure 6.  Causes of death after heart transplantation in Korea
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3. Infection after heart transplantation 

The infection is the leading cause of death after heart transplantation especially during the first year.  In Korean patients, the infection was also the most common cause of death.  Overall 68 patients (35%) experienced one or more episodes of major infection requiring hospital admission.

After organ transplantation, the period can be classified into 3 phases according to the status of immunosuppression and susceptible causative agents. During the first month after heart transplantation (period 1), 18 patient had 18 episodes of major infections.  Between 1 and 6 months after transplantation (period 2), 31 patients showed 32 episodes of major infections.  And after 6 month (period 3), 58 patients experienced 73 episodes of major infection.  Through all 3 periods, pneumonia was the most frequent form of major infection. 

There was only 1 case of wound infection (Table 1).  Tuberculosis was occurred in 9 patients and was most prevalent in period 3. Pulmonary tuberculosis was developed in 5 patients, tuberculous pericarditis in 2 patients and military tuberculosis in 2 patients. 

Fungal infection was occurred in 13 patients (15 episodes).  The most common form of fungal infection was aspergillus pneumonia (invasive aspergillosis) occurred in 8 patients.  One patient had two separate fungal infection-invasive aspergillosis and cryptococcal meningitis. 

CMV prophylaxis was done in 119 patients (61%).  The regimen and the dosage were different from each centers but the most frequently used regimen was intravenous ganciclovir.  CMV disease was occurred in 12 patients (6%).  The most common form of CMV disease was CMV pneumonitis.  The incidence of CMV disease in the group with prophylaxis vs without prophylaxis was 5% vs 7.9%. 

Table 1. Types of major infection after heart transplantation in Korea 

                                                ( Number of patients)

	Types 
	< 1 month
	1-6 month
	> 6 months
	Total

	Pneumonia
	9
	15
	30 (38)*
	54 (62)

	    Bacterial
	3
	7
	17 (22)
	27 (32)

	    Viral
	1
	4
	6 (7)
	11 (12)

	    Fungal 
	5
	3
	5 (7)
	13

	    Others
	0
	1
	2
	3

	Sepsis
	2
	2
	6
	10

	Tuberculosis
	1
	1
	7
	9

	Wound infection
	1
	0
	0
	1

	Others 
	5
	13 (14)
	15 (22)
	33 (41)

	  Total
	18
	31 (32)
	58 (73)
	107 (123)


* (  ) ; number of episodes

4. Immunosuppressive protocols and rejection 

3 drugs regimen including cyclosporine, azathioprin or mycophenolate mofetil and steroid was the standard regimen in Korea for heart transplantation.  172 patients (88%) were maintained on steroid during follow-up. In clinical heart transplantation, mycophenolate mofetil(MMF) was introduced in 1996 in Korea and start to be used from the end of 1996.  Currently 99 patients (51%) are taking MMF.  IL-2 receptor monoclonal antibody (IL-2RmAb) has been used since 1999 in Korea and 60 patients (31%) took IL-2RmAb as induction therapy.  75 patients (39%) had one or more episodes (1-6 times) of acute rejection requiring treatment during the follow-up period.  After the first year of transplantation, 22 patients (13%) showed rejection episode requiring treatments. 

The time for the first rejection requiring treatment was 104.5 ( 247.5 days (2-2007) after transplantation.  Among the patient taking MMF, the incidence of rejection requiring treatment was significantly low compared to patients not taking MMF (28.3% vs 60.4%).  Combination of MMF and IL-2mAb further decreased the incidence of rejection requiring treatment (13.3% vs 57.8%).  

5. Graft vascular disease after heart transplantation

Graft vascular disease after heart transplantation is a leading obstacle for long-term survival.  In western countries, the annual incidence of GVD detected by coronary angiogram was 5-10%.  In single center experience in Korea, the angiographically detected GVD-free survival rate was 99% at 1 year, 89% at 3 year and 82% at 5 year.  The GVD-free survival rate in Korea was lower than that of the western countries. 

III. Conclusion

Although the history of heart transplantation in Korea is only 12 years and 227 cases of heart transplantation have been done by the January 2004, the survival rate and clinical outcome of heart transplantation in Korea are not inferior to those of the western countries.  In some aspect, GVD-free survival and incidence of CMV disease, the results achieved in Korea were rather superior. 

Although we have many obstacles and problems to be solved for heart transplantation in general and especially in Korea such as donor shortage, financial support, reimbursement by social insurance system etc., the heart transplantation is now considered as an established treatment modality for terminal heart failure in Korea. 
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Figure 2.  Age distribution of heart transplantation recipients in Korea
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Figure 5.  Survival after heart transplantation in Korea
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Figure 6.  Causes of death after heart transplantation in Korea
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Figure 3. Age distribution of heart donors in Korea







0


10


20


30


40


50


60


70


0-10 21-30 21-30 31-40 41-50 51-60 >61





_1140069732.ppt


No.

n=227

Figure 1.  Number of heart transplantation in Korea  
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