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INTRODUCTION

T he MELD score was designed to eliminate wait-
ing time and hospital status as major determi-
nants of organ allocation. The MELD score has

now replaced the former UNOS status 2A, 2B, and 3
for stratifying patients with chronic liver diseases
listed for liver transplantation. The minimal listing cri-
teria for liver transplantation remain unchanged.
Patients with fulminant hepatic failure continue to be

listed as status 1 and receive the highest priority for
donor organs, while patients with chronic end-stage
liver disease are allocated organs in order of the high-
est MELD scores. Primary care providers referring
patients for liver transplantation should have a basic
understanding of these new organ allocation criteria. 

NEW ORGAN ALLOCATION POLICY FOR 
LIVER TRANSPLANTATION
In 2000, 4,950 combined cadaveric and living-donor
liver transplants were performed (1,2). Unfortunately,
the number of patients on the waiting list increased out
of proportion to the number of donors that were avail-
able. The waiting list for liver transplantation
increased to an estimated 18,000 patients in 2002 (1).
In 1998, the Department of Health and Human Ser-
vices mandated that organs be allocated to transplant
candidates in the order of medical urgency and that the
role of waiting times, historically a key factor in deter-
mining priority for organs, be minimized (3). Subse-
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quent analyses of the impact of waiting times on sur-
vival of patients on the UNOS waiting list concluded
that waiting time did not correlate with death while
waiting (4,5). In early 2002, UNOS implemented this
new policy, which bases liver allocation using the
model for end-stage liver disease or MELD (4). The
MELD score provides the advantage of ranking
patients according to the severity of the underlying
liver disease and risk of mortality. MELD was
designed to eliminate waiting time and hospital status
as major determinants of organ allocation (5).

CANDIDACY FOR LIVER TRANSPLANTATION 

Indications for Liver Transplantation
The indications for liver transplantation may be cate-
gorized into acute liver failure, chronic end-stage liver
disease, and malignancies (Table 1). Decompensated
cirrhosis secondary to chronic hepatitis C virus infec-

tion is the leading indication for liver transplantation in
the United States (2). Hepatic decompensation can
clinically present as ascites, spontaneous bacterial
peritonitis (SBP), bleeding from gastroesophageal
varices or portal hypertensive gastropathy, hepatic
e n c e p h a l o p a t h y, hepatorenal syndrome, hypoalbu-
minemia, coagulopathy, and/or hyperbilirubinemia (6). 

Contraindications for Liver Transplantation
Contraindications to liver transplantation are shown in
Table 2. Clinical situations such as brain death and
metastatic cancer are intuitive contraindications.
Active ongoing substance abuse is universally agreed
upon to be an absolute contraindication. Abstinence
from alcohol for 6 months is generally the minimum
period of time required for listing for transplantation
(6). Acquired immunodeficiency syndrome (AIDS)
was historically associated with poor outcomes and
has been a contraindication to liver transplantation (6).
H o w e v e r, with improved treatment modalities for
human immunodeficiency virus (HIV) infection, the
role of the liver transplantation in patients with HIV
infection without AIDS is currently being reconsid-
ered. Psychosocial evaluation may help predict post-
transplant compliance. 

(continued on page 17)

Table 1  
Disease Indications for Liver Transplantation

Acute Liver Failure
• Acute hepatitis A
• Acute hepatitis B
• Drug/toxin hepatotoxicity

Cirrhosis from Chronic Liver Diseases
• Chronic hepatitis B virus and chronic hepatitis C 

virus infection
• Alcoholic liver disease
• Autoimmune hepatitis
• Cryptogenic liver disease
• Primary biliary cirrhosis and primary sclerosing 

cholangitis
• Secondary biliary cirrhosis
• α-1 antitrypsin deficiency
• Hereditary hemochromatosis
• Wilson's disease
• Glycogen storage disorders

Malignancy
• Primary hepatic cancer: hepatocellular carcinoma 

and cholangiocarcinoma
• Metastatic: carcinoid tumors and islet cell tumors

Table 2  
Contraindications to Liver Transplantation

Absolute
• Brain death
• Extrahepatic malignancy
• Active uncontrolled infection
• Active substance abuse
• Acquired immunodeficiency syndrome
• Severe cardiopulmonary disease
• Inability to comply with medical regimen

Relative
• Advanced age
• Cholangiocarcinoma
• Portal vein thrombosis
• Psychological instability
• Lack of social support
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Selection Criteria for Liver Transplant Listing 
In 1964, Child and Turcotte described a clinical grad-
ing system for cirrhosis that included serum total
bilirubin, serum albumin, severity of ascites, degree of
hepatic encephalopathy, and nutritional status to esti-
mate the risk of portosystemic shunt surgery in patients
with end-stage liver disease and variceal bleeding (7).
In 1973, Pugh and colleagues reevaluated the Child’s
system and amended this criteria in patients underg o-
ing surgical ligation of esophageal varices by adding
prothrombin time and eliminating nutritional status (8).
The Child-Turcotte-Pugh or CTP scoring system is
described in Table 3. One, 2, or 3 points are allotted for
each of the 5 variables, and thus the total score can vary
from 5 to 15. Based on the total score, patients are des-
ignated Child’s class A (CTP score 5–6), class B (CTP
score 7–10), or class C (CTP score 11–15). Of note, the
degree of hyperbilirubinemia in primary biliary cirrho-
sis (PBC) and primary sclerosing cholangitis (PSC)
uses a different point score. Chronic cholestatic dis-
eases (PBC and PSC) have a different natural history
than other causes of chronic hepatocellular diseases.

Several retrospective studies have validated and
demonstrated the usefulness of CTP score in the assess-
ment of prognosis in patients with end-stage liver dis-
ease (9,10). Since the 1-year survival rate following
liver transplantation is approximately 90%, it has been

recommended that initial listing of patients for liver
transplantation should occur when the estimated 1-year
survival rate of the underlying chronic liver disease falls
below 90% (6). This decrease in survival rate generally
correlates with a Childs score of 7 or greater, i.e.,
C h i l d ’s class of B or C. In addition, cirrhotic patients
who have experienced gastrointestinal bleeding caused
by portal hypertension; a single episode of SBP; fulmi-
nant hepatic failure; and non-metastatic, primary hepa-
tocellular cancer also meet the minimal criteria for a
liver transplant waiting list irrespective of their CTP
score. Despite the implementation of MELD score for
o rgan allocation, the previously employed minimal list-
ing criteria for liver transplantation is unchanged (6).

ALLOCATION POLICY FOR DONOR LIVERS

Previous UNOS Liver Transplant Status Criteria
Recognizing the utility of the CTP criteria to predict
<90% 1-year survival, UNOS coupled this informa-
tion along with the known mortality rate following
decompensation and developed four categories of
patients, status 1, 2A, 2B and 3 (Table 4). These status
assignments were used to determine urgency for the
need of a donor organ (6). Status 1 includes patients
with fulminant hepatic failure and patients with graft
nonfunction or hepatic artery thrombosis within 7 days
of transplantation (6).  

Shortcomings of the CTP Score and 
UNOS Policies in Organ Allocation
Prior to early 2002, the CTP score was used to assign a
UNOS status for patients who were placed on a liver
transplant waiting list. There is wide variation in the
severity of liver disease within different Child’s
classes. The CTP scoring system is limited by its dis-
criminatory ability and marked variability. The limited
discriminatory ability restricts the further stratification
and prioritization of potential candidates in need for a
donor organ within a Child’s class. For example, a
patient who is Child’s class B may be living at home
and functioning at work or may be in a hospital for a
prolonged course. In addition, one patient might have a

(continued from page 14)

Table 3  
CTP Scoring System to Assess Severity of 
Liver Disease

1 Point 2 Points 3 Points

Hepatic 
encephalopathy None Grade 1–2 Grade 3–4

Ascites Absent Slight Moderate
Albumin >3.5 3.5–2.8 <2.8
Total bilirubin <2 2–3 >3
(for PBC or PSC) <4 4–10 >10
Prothrombin time <4 4–6 >6

(seconds prolonged)
INR <1.7 1.7–2.3 >2.3

Total CTP scores ranges 5 to 15: CTP 5–6 = Child's class A; 
CTP 7–10 = Child's class B; CTP 11–15 = Child's class C
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bilirubin of 5 mg/dL and a second patient a bilirubin of
15 mg/dL, but both may be classified as Child’s class C
despite an obvious difference in the severity of illness.
Serum bilirubin level is an important prognostic deter-
minant in patients with chronic liver disease. Due to the
inability of the CTP scoring system to differentiate dis-
ease severity within similar CTP scores, patients within
a certain UNOS status were allocated organs based on
waiting times (6). On the other hand, marked variabil-
ity limit the CTP scoring system in the assessment of
subjective variables of ascites and hepatic
e n c e p h a l o p a t h y. There is a lack of uniform standards
for diagnosing and grading the severity of ascites and
hepatic encephalopathy. Furthermore, the laboratory

tests (serum albumin and prothrombin time) included
in the CTP scoring system lack standardization.

The role of local geography may also play a role in
allocation of organs. Currently, there are 11 UNOS
regions in the United States. UNOS delegates control of
o rgan allocation to local Organ Procurement Org a n i z a-
tions (OPOs), who have their own geographic bound-
aries within the 11 regions. This arbitrary geographic
division of the United States results in allocation of
o rgans primarily to patients within a local OPO. For
example, a less sick patient listed in one OPO would
receive priority over a sicker patient in a nearby OPO in
the same UNOS region. These issues have and continue
to raise the question of implementing a single national
waiting list. Local favoritism may benefit smaller cen-
ters, which fear that a nationalized scheme might lead to
the demise of smaller centers (11). Geographic variabil-
ity in waiting times is also an important factor. Due to
the donor population disparity in different regions, some
waiting times may be measured in months while wait-
ing times in another region may be years (11). 

New Objective Evidence-Based Criteria 
for Organ Allocation
The MELD scoring system was originally developed as
a model to assess short-term prognosis in patients
u n d e rgoing TIPS (12). The model successfully pre-
dicted 3-month mortality in cirrhotics undergoing TIPS
using serum creatinine, total bilirubin, international nor-
malized ratio (INR) for prothrombin time, and underly-
ing etiology for end-stage liver disease (Table 5).

In 2001, the MELD score was reevaluated as a pre-
dictor of mortality in patients listed for liver transplan-
tation (13). When compared to the CTP scoring system,
the MELD is similar in predicting 3-month mortality
(13). A recent prospective study demonstrated that the
MELD score is superior to the CTP score in ranking
patients according to the severity of liver disease and the
risk of mortality (14). The MELD score has distinct
advantages due to the use of objective rather subjective
variables (13). The MELD model was unable to demon-
strate significant improvement in the prediction of 3-
month mortality with the inclusion of factors including
ascites, hepatic encephalopathy, variceal bleeding,

(continued on page 21)

Table 4  
UNOS Transplant Listing Status for Patients 
>18 Years of Age

Status 1   
• Fulminant hepatic failure 
• Primary graft dysfunction or hepatic artery thrombosis

<7 days of transplantation
• Acute decompensated Wilson's disease

Status 2A  
Hospitalized in the ICU for chronic liver failure with 
a CTP score of >10 and one of the following
• Unresponsive active variceal hemorrhage
• Hepatorenal syndrome
• Refractory ascites/hepato-hydrothorax
• Grade 3 or 4 encephalopathy unresponsive to 

medical therapy

Status 2B
CTP score >10 or presence of hepatocellular carcinoma
or a CTP score >7 and one of the following
• Unresponsive active variceal hemorrhage
• Hepatorenal syndrome
• SBP
• Refractory ascites

Status 3
Child-Pugh score >7 but not meeting the criteria for 2B

Status 7
Temporarily inactive
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spontaneous bacterial peritonitis, body mass index and
etiology of underlying liver disease (13). There was a
small, but insignificant difference in the diagnostic
accuracy of MELD when the cause of underlying liver
disease was eliminated from the model (13). Thus, the
MELD score for liver transplantation was modified
( Table 5) to exclude the etiology of liver disease (11 ) .
Calculation of the MELD score requires a programma-
ble calculator or can be calculated at the UNOS web site
(1). Variation in nutrition, volume status, and diuretic
regimen can significantly influence serum creatinine
levels and MELD score.

Patients with fulminant hepatic failure continued to
be listed as status 1 and receive the highest priority for
donor organs, while patients with chronic end-stage
liver disease are allocated organs in order of the high-
est MELD scores. OPOs allocate organs to those
patients listed as status 1 in local and then regional
areas. Once all patients with acute liver failure have
been allocated an organ, the next organ is allocated to
local and then regional patients in descending order of
their MELD scores (12,13).

MELD Scoring System Benefits Patients 
with Hepatocellular Carcinoma
Patients with non-metastatic hepatocellular carcinoma
are eligible for priority listing and receive extra MELD
points. A patient with a tumor � 1.9 cm in diameter (stage
1) or patients with 1 nodule 2–5 cm or 2–3 nodules, all
<3 cm (stage 2) are eligible for bonus MELD points.
Patients with stage 1 hepatocellular carcinoma are listed
at a MELD score equivalent to a 15% mortality (MELD
score of 24), and patients with a stage 2 tumor are listed
at a MELD score equivalent to a 30% mortality (MELD
score of 29). All patients must be evaluated for extra-
hepatic metastases and reevaluated every 3 months.
Additional MELD points equivalent to a 10% mortality
may be added every 3 months in those who continue to
meet criteria for stage 1 or stage 2 disease (1). ■
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Table 5  
MELD Scoring Equation

MELD score for TIPS = 0.957 × loge (creatinine mg/dL) +
0.378 × loge (bilirubin mg/dL) + 1.120 × loge(INR) +
.643 (cause of liver disease)1

MELD score for liver transplantation = 0.957 ×
loge (creatinine mg/dL) + 0.378 × loge (bilirubin mg/dL)
+ 1.120 × loge (INR) + .6432

10 if cholestatic or alcoholic liver disease, and 1 if other liver disease.
2Multiply by 10 and round to the nearest whole number. Laboratory 
values less than 1.0 are set to 1.0. The maximum serum creatinine 
considered in the MELD score equation is 4.0 mg/dL.


