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Severity of End-stage Liver Disease in Liver Transplant Candidate;
Comparison of KONOS Status with MELD Score

Dong Jin Joo, M.D."?, Myoung Soo Kim, M.D."?, Soon Il Kim, M.D."?, Kyung Ok Jeon, R.N.
Kyu Ha Huh, M.D."?, Gi Hong Choi, M.D."* and Jin Sub Choi, M.D."?

Departments of Surgery’, Research Institute for Transplantation?, Yonsei University College of Medicine, Seoul, Korea

Background: We have allocated liver according to the Korean Network Organ Sharing (KONOS) status. However, it was
necessary to change the system to a more adequate and objective system. We analyzed the correlation between KONOS
status and MELD score under the current status of organ allocation.

Methods: We reviewed medical records of 70 liver recipients as KONOS status 2A and 2B between September 2005 and
December 2010. We analyzed their KONOS status, MELD score, clinical characteristics, waiting time, Child-Turcotte-Pugh (CTP)
score and clinical symptoms accorded to KONOS status 2A.

Results: Mean MELD and CTP score of the 2A group was significantly higher than the 2B group (£<0.001). In the 2B group,
the blood types of all recipients were identical to those of the donors. However, 2A group included 7 cases (23.3%) of
non-identical blood types. The MELD score of all recipients were correlated with CTP score (R=0.798, P<0.001). However,
there was an overlapping area between the 2B group and the 2A group that was registered by the condition of intractable
ascites. Those who had hepatorenal syndrome and hepatic encephalopathy showed high MELD score over 20. However, 36.4%
of the patients who had only intractable ascites showed a MELD score of less than 20.

Conclusions: CTP score was highly correlated with MELD score. However, KONOS status showed some overlapping area of
the MELD score between 2A and 2B groups. We should make an effort to improve KONOS allocation system to meet the
Korean situation.
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Table 1. Clinical manifestations between status 2A and 2B

Clinical manifestations Status 2A (n=30)
Gender, male : female 25115
Age 48.0+10.8
Pre-transplant HBV + 23 (76.7%)
Pre-transplant HCV+ 2 (6.6%)
Pre-transplant HCC+ 15 (50.0%)
Pre-transplant diabetes 9 (30.2%)
CTP score 12.57£1.41
MELD score 29.03%+8.00
ABO non-identical 7 (23.3%)
Cold ischemic time (hours) 7.78+2.14
Waiting time (from KONOS registration) (days) 192, 8%+405.8 (1~1,507)
Waiting time (from status 2A upgrade) (days) 5.5%3.3 (1~12)

Status 2B (n=40)

29 : 11
52.8+7.8

35 (87.5%)
2 (5.0%)

21 (55.0%)
7 (17.5%)
8.48+1.83
13.20+4.93

0
6.66+1.68

660.41+532.7 (6~2,350)

Pvalue

0.285
0.035
0.318
0.484
0.736
0.332
<0.001
<0.001
0.003
0.001
<0.001

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HCC, hepatocellular carcinoma; CTP score, Child-Turcotte-Pugh score;

MELD score, model for end stage liver disease score,

Table 2. Organ allocation by ABO blood type

Donor blood type
Recipient blood type

A B AB
A 29 (93.5%) - -
B - 12 (100.0%) -
AB 2 (6.5%) - 13 (100.0%)
O - - -
Total 31 12 13

Table 3. Donor factors between status 2A and 2B

Clinical manifestations Status 2A (n=30)

Gender, male : female 20 1 10
Age 39.5+12.4
BMI (kg/m’) 22.0%2.8
Regional position of HOPO

Same hospital 5 (16.7%)

Same region 19 (63.3%)

Different region 6 (20.0%)
Steatosis, degree

None 21 (70.0%)

<30% 8 (26.7%)

<60% 1 (3.3%)
Total bilirubin, pre-procurement

Less than 2 mg/dL 27 (90.0%)

More than 2 mg/dL 3 (10.0%)

O

3 (21.4%)
2 (14.3%)

9 (64.3%)
14

Status 2B (n=40)

29 111
37.8%12,5
22,5+27

16 (40.0%)
23 (57.5%)
1 (2.5%)

25 (62.5%)
12 (30.0%)
3 (7.5%)

38 (95.0%)
2 (5.0%)

Abbreviations: BMI, body mass index; HOPO, hospital organ procurement organization.
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9 (12.9%)
70

Pvalue
0.598
0.564
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0.015
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Fig. 1. Correlation between MEDL score and CTP score.
Correlation analysis, r=0.798 (P<0.0001), Linear regression,
R’=0.636 (P<0.0001).

Table 4. Clinical status by KONOS status
Clinical manifestations

Ascites

None or minimal

Moderate, controlled by diuretics

Severe, refractory to diuretics or need paracentesis”

Severe, need portovenous shunt procedure®
Hepatic encephalopathy

None

Grade 1, confusion

Grade 2, lethargic

Grade 3, somnolent”

Grade 4, coma®
Hepatorenal syndrome

None

Serum creatinine <4 mg/dL

Serum creatinine >4 mg/dL or need hemodialysis"
Esophageal varices

None

Varices+ and bleeding—

Varices+ and bleeding+

“Inclusion criteria for KONOS status 2A.
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Status 2A (n=30) Status 2B (n=40) Pvalue
<0.001
6 (20.0%) 23 (57.5%)
5 (16.7%) 13 (32.5%)
18 (60.0%) 3 (7.5%)
1 (3.3%) 1 (2.5%)
<0.001
8 (26.7%) 34 (85.0%)
6 (20.0%) 6 (15.0%)
10 (33.3%) -
3 (10.0%) -
3 (10.0%) -
<0.001
16 (53.3%) 37 (92.5%)
4 (13.3%) 2 (5.0%)
10 (33.3%) 1 (2.5%)
0.216
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12 (40.0%)
16 (53.3%)
2 (6.7%)

23 (57.5%)
13 (32.5%)
4 (10.0%)
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Table 5. MELD score by pre-transplant clinical status

Clinical status

Ascites

None or minimal

Moderate, controlled by diuretics

Severe, refractory to diuretics or need paracentesis’

Severe, need portovenous shunt procedure
Hepatic encephalopathy

None

Grade 1, confusion

Grade 2, lethargic®

Grade 3, somnolent”

Grade 4, coma®
Hepatorenal syndrome

None

Serum creatinine <4 mg/dL"

Serum creatinine =4 mg/dL or need hemodialysis"
Esophageal varices

None

Varices+ and bleeding —

Varices+ and bleeding +

“P<0.01 versus non-symptomatic group,
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MELD score
n Pvalue
Mean SD
0.014
29 16.28 10.01
18 19.33 9.99
21 2543 7.73
2 22,50 19.09
<0.001
42 15.55 7.21
12 19.08 9.61
10 30.30 6.52
3 39.33 1.16
3 32.00 7.55
<0.001
53 16.43 7.62
6 24,50 9.96
11 34.64 6.59
0.590
35 19.40 10.60
29 20.48 9.87
6 21.00 10.30
50
d
40 A
o
§ 30
g
g 20 A
10 i
0
Status ZB Ascites HEP (+ HRS (+ HEP (+
only HRS (+)
Status 2A°

Fig. 2. MELD score by pre-transplant KONOS status and in-
clusion criteria of Status 2A. Abbreviations: HEP, hepatic ence-
phalopathy; HRS, hepatorenal syndrome; Ascites (+), ascites
drainage more than 4 L/week; HEP (+), hepatic encephalopathy
more than Grade 2; HRS (+), hepatorenal syndrome with serum
creatinine=4 mg/dL or need hemodialysis. ®P<0.05 versus
Status 2B; "P<0.05 versus Status 2B; “P<0.05 versus Ascites on-
ly; °P<0.05 versus HEP (+)/HRS ().
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