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Background: The model for end-stage liver disease (MELD) score was used to prioritize liver allocation in the USA that 
decreased the mortality in awaiting patients. The current national policy for liver allocation in Thailand is to offer organs 
to the transplant center, not directly to the patients themselves. The aim of the present study was to determine the accuracy 
of MELD score to predict the mortality of patients on liver transplantation waiting list in Thailand, a country with low 
organ donation.
Material and Method: Between January 2006 and March 2007, we prospectively collected data of all patients on liver 
transplantation waiting list. MELD score was calculated. All patients were followed until they were transplanted, dead, or 
to the end of the present study. Patients were then divided into three groups (dead, alive, and transplanted) according to 
the outcome. Differences between groups were compared using Chi-square test.
Results: Seventy-three patients were enrolled (male:female = 48:25). Mean age was 55.6 years. At the end of the study,        
44 patients were alive (60.3%, MELD 8-31), 21 were dead (28.8%, MELD 15-40), and eight were transplanted (11%,      
MELD 12-30). The dead group was compared with alive group to determine mortality. Patients who died had higher MELD 
score than patients who were alive. Patients with MELD score more than 15 had significantly (p-value = 0.006) higher 
mortality than patients with MELD score of less than 15.
Conclusion: MELD score is very useful in stratifying severity and mortality risk of cirrhotic patients while on liver transplant 
waiting list. A MELD score of 15 is associated with significantly increased mortality on awaiting patients. MELD score 
should be used to prioritize liver organ in order to save lives.
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 Liver transplantation is the treatment of  
choice for most patients with irreversible liver disease 
from a variety of acute and chronic etiologies. The 
success of liver transplantation has led to an increase 
in the number of patients referred for transplantation(1). 
The number of transplants performed has not kept up 
with the growing number of individuals listed. This 
has led to substantial mortality in patients awaiting 
liver transplantation(2).
 Liver allocation policy in the USA has gone 
through many stages of evolution. In February 2002, 
the United Network for Organ Sharing (UNOS) 
adopted the model for end-stage liver disease (MELD) 
score as the new policy to assess the disease severity 
and to determine priorities in deceased donor liver 

allocation(3). The introduction of the MELD system 
resulted in a 12% decrease in the waiting list 
registrations, particularly for MELD values lower than 
10 in the United States(4).
 In Thailand, liver transplantation was first 
performed in 1987(5). Between 2002 and 2005, there 
were more than 50 liver transplantations at Siriraj 
Hospital. However, the current national policy for liver 
organ allocation in Thailand is by offering organs to 
the transplant center, not to the patients themselves(6). 
Each transplant program then develops its own 
allocation policy.
 The authors proposed a hypothesis to evaluate 
the predictive value of MELD score for the death on 
waiting lists for liver transplantation candidates and 
survival analysis at a single center, Siriraj Hospital, 
between January 2006 and March 2007.

Material and Method
 This study was approved by Siriraj’s Ethic 
Committee before commencement of the study.
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Study population
 All patients on liver transplantation waiting 
lists at Siriraj hospital.

Inclusion criteria
 All adult patients with chronic liver disease 
and hepatic malignancy who are candidates for liver 
transplantation following NIH criteria.

Exclusion criteria
 - Fulminant hepatic failure
 - Retransplantaion
 - Non-cirrhotic, metabolic disorder of            
liver i.e. primary oxaluria or familial amyloidosis 
polyneuropathy.
 All patients had complete data required for 
MELD score calculation at the time of listing and 
follow-up every three months between January 2006 
and March 2007 until liver transplantation, the death 
occurred, or the end of observation. At the end of the 
present study, transplanted patients were excluded. The 
dead group was compared with the alive group to 
determine mortality and survival analysis.
 The MELD score was calculated using the 
UNOS formula as followed:
MELD score = 10x{[0.957xLoge(Cr)]+[0.378xLoge 
(Bilirubin)]+[1.120xLoge(INR)]+0.643}
 - Serum creatinine and bilirubin (mg/dl).
 - The maximum serum creatinine considered 
within the MELD score equation will be 4.0 mg/dl  
(i.e., for patients with a serum creatinine of greater  
than 4.0 mg/dl, the serum creatinine level will be set 
to 4.0 mg/dl). For patients on dialysis, defined as having 
2 or more dialysis treatments within the prior week, 
the serum creatinine level will automatically be set to 
4.0 mg/dl.
 - Laboratory values less than 1.0 will be set 
to 1.0 for the purposes of the MELD score calculation.
 - The MELD score will be limited to a total 
of 40 points maximum.
 In the patients with hepatocellular carcinoma 
(HCC), a MELD score of 22 was considered.

Statistical analysis
 The analyses were performed using SPSS 11.5 
software. Demographic data values were given as  
mean  SD, frequency, and percentage. Student’s t-test 
was used to compare between mean and SD of the alive 
and dead group. Pearson Chi-squares test was used for 
frequency comparison. The concordance (c-statistic) 
equivalent to the area under the receiver-operating 

characteristic curve (ROC) was measured to access the 
ability of MELD score to correctly stratify patients 
according to risk of death while on the waiting lists. 
The Kaplan-Meier method was used to calculate 
survival probabilities. A p-value of 0.05 or lower was 
considered significant.

Results
 Seventy-three patients were enrolled (48 men, 
25 women) with a mean age of 55.6 years (range                
20 to 72 years). The patient characteristics are given 
in Table 1.
 MELD score at the time of registry (18.356.5, 
range 6-31) and at the end of study (21.828.03, range 
8 to 40) were compared in alive and death group. 
Patients who died had significantly higher MELD score 
at the time of registry and at the end of the study than 
patients who were the alive (p-value 0.003, <0.001). 
No patients with MELD score less than 15 died while 
on the waiting list. On the other hand, patients with 
MELD score ≥15 had significantly (p-value = 0.006) 
higher mortality than patients with MELD score <15. 
The ROC analysis performed for MELD score revealed 
an excellent predictive value for death (area = 0.83) as 
given in Fig. 1. MELD score at the end of the study 
was used to evaluate the mortality on the waiting list.
 Eight patients were transplanted and were 
excluded from the analysis. Thus, sixty-five patients 
(44 alive, 21 dead) were analyzed. Baseline and  
follow-up data was shown in Table 2.
 For further analysis, the authors used MELD 
score cut point of 15 at the time of registry to determine 

Table 1. Demographic data of all patients

Patient population 
(n = 73)

Male:female ratio 1.8:1
Age (year) 55.69.9
Status
 Alive
 Dead
 Transplant

 
44 (60.3%)
21 (28.8%)
  8 (11.0%)

Blood group
 A
 B
 AB
 O

 
26 (35.6%)
18 (24.7%)
5 (6.8%)

24 (32.9%)
MELD score (at the time of registry) 18.36.6 (6-31)
MELD score (at the end of study) 21.87.8 (8-40)

MELD = model for end-stage liver disease
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survival. Two groups showed no significant difference 
in number of patients as shown in Table 3. Median 
follow-up time for the whole group was 41.12 weeks 
(95% CI 1.29-91.14) and the detail was given in       
Table 4. Patients who had MELD score ≥15 at the         
time of registry had significantly lower survival than 
patients with MELD score <15 (p-value = 0.038,        
P75 = 25.7 week) (Fig. 2).

Fig. 1 ROC curve for MELD score as a predictor of death 
on waiting lists.

Table 2. Demographic data of the selected 65 patients

Selected group (n = 65) p-value
Alive (n = 44) Dead (n = 21)

Age (yr) 56.169.3 (range 21-72) 54.4811.4 (range 20-69)   0.529
Sex
 Male (n = 42)
 Female (n = 23)

 
26
18

 
16
  5

  0.284

Blood group
 A (n = 24)
 B (n = 16)
 AB (n = 2)
 O (n = 23)

 
15
10
  1
18

 
  9
  6
  1
  5

  0.582

MELD score
 At the time of registry
 At the end of study

 
16.736.2 (range 6-28)
18.505.6 (range 8-31)

 
 21.765.7 (range 8-31)
 28.768.0 (range 15-40)

  0.003
<0.001

Table 3. Numbers of divided group

Selected group (n = 65) p-value
Alive 

(n = 44)
Dead 

(n = 21)
MELD score at registry
 <15 (n = 20)
 ≥15 (n = 45)

 
17
27

 
  3
18

0.089

Table 4. Time of follow-up until the end of the study

Follow-up time
Mean (week) Median (week)

Alive (n = 44) 50.2617.9 58.21

Dead (n = 21) 21.9719.7 22.86

Total (n = 65) 41.1222.7 48.57

Fig. 2 Kaplan-Meier survival curve on liver transplantation 
waiting lists.

Discussion
 In the past, UNOS used UNOS status to 
stratify patients for liver organ allocation. Problems 
with UNOS status was that it divided patients into four 
categories. There are many patients within the same 
status and patients in the same UNOS status can vary 
in severity of disease significantly. Waiting time was 
used to break tie. Patients who were transplanted might 
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different center can vary considerably depending on 
how many patients the center has. The center that has 
a large number of patients on the waiting list will have 
a longer waiting time and higher mortality on waiting 
list as a consequence. On the other hand, a center with 
few patients on the waiting list will receive liver offer 
frequently and transplant to patient who may not be 
sick enough to get survival benefit from liver 
transplantation.
 Our data has demonstrated a high mortality 
rate on the waiting list. The maximum time of       
follow-up was only 64.71 weeks, which may limit the 
ability to evaluate the long-term survival of patients 
on the waiting list. Measures to increase liver organ 
donation are required to reduce the waiting list 
mortality. Until organ donation promotion becomes 
fruitful, a center with a large number of patients on the 
waiting list will continue to have a high waiting list 
mortality. Measure to alleviate the waiting list mortality 
is to adjust allocation policy to offer liver organ to a 
sicker patient. Our data confirmed previous data that 
liver transplantation should be offered to patients with 
MELD score of 15 or higher. This recommendation 
holds true in a country with organ donation rate less 
than two per million populations.

Conclusion
 MELD score is very useful in stratifying 
severity and mortality risk of cirrhotic patients while 
on the liver transplant waiting list. A MELD score of 
15 is associated with significantly increased mortality 
on awaiting patients. In order to save lives, a MELD 
score cut point of 15 should be used as the appropriate 
indication for liver transplantation.
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การใชคา MELD score ในผูปวยรอการปลูกถายอวัยวะตับในประเทศที่มีอัตราการบริจาคอวัยวะตํ่า

สมชัย ลิ้มศรีจําเริญ, ประเวชย มหาวิทิตวงศ, ยงยุทธ ศิริวัฒนอักษร, ไพโรจน มิตรมโนชัย

ภูมิหลัง: การผาตัดปลูกถายตับเปนการรักษาที่ไดรับการยอมรับโดยท่ัวไป ในประเทศสหรัฐอเมริกาไดมีการใช model for end-
stage liver disease (MELD) score ในการจัดสรรอวัยวะตับใหแกผูปวยท่ีรอรับการผาตัด และพบวาสามารถลดอัตราการตาย
ระหวางรอของผูปวยท่ีรอรับการผาตัดได สําหรับประเทศไทย ศูนยรับบริจาคอวัยวะ สภากาชาดไทย ใชวิธีการจัดสรรโดยจัดสรร
อวัยวะตับใหแกโรงพยาบาล มิไดจัดสรรใหแกผูปวยโดยตรง จุดประสงคของการศึกษาน้ีคือ การศึกษาความแมนยําของ MELD 
score ในการทํานายความเส่ียงของการเสียชีวิตขณะรออวัยวะ
วัสดุและวิธีการ: การศึกษานี้ทําการศึกษาแบบไปขางหนาตั้งแต มกราคม พ.ศ. 2549 ถึง มีนาคม พ.ศ. 2550 ในผูปวยทุกรายท่ี
รอการผาตัดปลูกถายอวัยะตับที่โรงพยาบาลศิริราช ผูปวยไดรับการติดตามจนกวาจะไดรับการผาตัดปลูกถายตับ หรือ จนกระท่ัง
เสียชีวิต หรือ จนสิ้นสุดการศึกษา หลังจากนั้นผูปวยจะถูกแบงเปน 3 กลุม คือ กลุมที่เสียชีวิต กลุมที่ไดรับการผาตัด และกลุมที่
มชีวีติอยูจนส้ินสดุการศึกษา ตามผลลัพททีเ่กดิข้ึน ความแตกตางของแตละกลุมนาํมาเปรียบเทียบกันเพ่ือหาความแตกตางทางสถิติ
ผลการศึกษา: ผูปวย 73 ราย เขารวมในการศึกษานี้ (เพศชาย 48 ราย เพศหญิง 25 ราย) อายุเฉลี่ยของผูปวยเทากับ 55.6 ป 
เมื่อส้ินสุดการศึกษาพบวาผูปวย 44 ราย (60.3%) ยังชีวิตอยู (MELD 8-31) ผูปวย 21 ราย (28.8%) เสียชีวิต (MELD 15-40) 
ผูปวย 8 ราย (11%) ไดรับการผาตัดปลูกถายอวัยวะตับ (MELD 12-30) กลุมผูปวยท่ีเสียชีวิตมีคา MELD score สูงกวากลุม
ทีม่ชีวีติรอดอยางมนียัสาํคญั ผูปวยท่ีม ีMELD score มากกวาหรอืเทากบั 15 มคีวามเส่ียงตอการเสียชวีติมากกวาผูปวยท่ีม ีMELD 
score ตํ่ากวา 15 อยางมีนัยสําคัญ (p-value = 0.006)
สรุป: MELD score เปนเครื่องมือที่มีประโยชนมากในการบงบอกความรุนแรงและความเส่ียงตอการเสียชีวิตในผูปวยโรคตับแข็ง
ที่รอการผาตัดปลูกถายอวยัวะตับ ผูปวยที่มีคา MELD score เทากับ 15 หรือสูงกวามีความเสี่ยงตอการเสียชีวิตขณะรออวัยวะตับ 
การจัดสรรอวัยวะตับควรใช MELD score ในการจัดสรรเพื่อรักษาชีวิตผูปวยใหไดมากที่สุด


