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Conclusions PBC patients are at high risk of waiting list
mortality in the current allocation system. MELD-based
allocation could reduce this risk.

Keywords: Child—Turcotte—Pugh -
Liver transplantation - Model for End-Stage Liver Disease

Introduction

Liver transplantation is the only curative treatment option
with excellent long-term results in patients with end-stage
liver diseases. At present, the number of patients waiting to
undergo liver transplantation is increasing in Japan, as well
as in both Europe and the United States. However, many
patients are dying on the waiting list because of the donor
organ shortage. For example, recent waiting list mortality
was reported as being 22.8 % in the United States [1].
Management of liver transplant waiting lists is aimed at
minimizing waiting list deaths by prioritization of those
with a higher mortality risk, and by ensuring allocation of
available organs to these patients. Therefore, prioritization
and allocation decisions require the accurate prediction of
the survival probability of patients.

The indications for liver transplantation include a wide
variety of liver diseases, including viral hepatitis, autoim-
mune hepatitis, cholestatic disease, metabolic disorders,
and hepatic neoplasms. Because each type of liver disease
has disease-specific therapeutic options and associated risk
of complications, liver disease etiology can influence the
patient’s natural disease course and risk of death. More-
over, disease-specific clinical tools are widely used to
determine prognosis in patients with primary biliary cir-
rhosis (PBC) [2, 3] and primary sclerosing cholangitis [4].
However, it is uncertain whether patients waiting for liver
transplantation have a disease-specific risk for waiting list
mortality, and whether the ability of the currently used
allocation system to assess the urgency of transplantation
could be generalized to every patient with heterogeneous
etiology.

By consensus, a disease severity index used to allocate
liver donor organs should be able to predict the probability
of death in patients with end-stage liver diseases of heter-
ogeneous etiology. In the United States, where a large
number of patients are registered for liver transplantation,
the Child-Turcotte—Pugh (CTP) score [5] was initially
applied to assess the severity of liver disease in the United
Network for Organ Sharing (UNOS) allocation algorithms,
because of its simplicity and recognized ability to assess
prognosis in patients with heterogeneous chronic liver
disease. Subsequently, a number of studies have demon-
strated the accuracy of the Model of End-Stage Liver
Disease (MELD) score [6] in predicting short-term

mortality risk in patients with end-stage liver disease [7-9].
Since February 2002, the MELD score has therefore been
used as a UNOS criterion for allocating organs to patients
waiting for liver transplantation [10].

On the other hand, in the countries with a small number
of registrations for liver transplantation, a system of pri-
oritization based on a detailed clinical review, which
includes CTP score, MELD score, and other disease-spe-
cific prognostic scores, as well as patients’ demographics,
laboratory data, and disease histories, by a small number of
expert clinicians is likely to be used to judge disease
severity and potential mortality accurately. This clinical
judgment-based prioritization of patients awaiting liver
transplantation was initiated in October 1997 in Japan and,
at present, little information is available concerning the
prognostic ability of this allocation system.

The aims of the present retrospective study were: (1) to
clarify the disease-specific risk for waiting list mortality in
patients waiting for liver transplantation; and (2) to com-
pare the current system of waiting list prioritization and
organ allocation in Japan with the MELD and CTP scoring
systems with regard to the risk in PBC patients, who have
the highest risk of waiting list mortality.

Patients and methods
Patients and liver allocation policy in Japan

This was a nationwide retrospective cohort study. We used
the Japan Organ Transplant Network (JOT)/the Assessment
Committee of Indication for Transplantation database to
identify all patients listed for deceased donor liver trans-
plantation in Japan between October 15, 1997 and August
31, 2011. We excluded patients who were less than
18 years of age because they had a spectrum of primary
diagnoses substantially different from those of patients
older than 18 years. We also excluded patients listed for
retransplantation to ensure that all observations represented
unique individuals. Finally, we excluded patients who were
diagnosed with acute liver failure because these patients
rarely have chronic liver disease and are assigned the
highest priority.

For JOT registration, the demographic, clinical, and
laboratory data including CTP score, MELD score, or
disease-specific prognostic score of all candidates are
reviewed, and each candidate is assigned a clinical priority
by the Assessment Committee of Indication for Trans-
plantation (four physicians, five surgeons, and one pedia-
trician). The priority of candidates is represented by a
medical point system, in which points are awarded
according to estimated survival: 9 points for estimated
survival <30 days, 6 points for <180 days, 3 points for
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<360 days, and 1 point for >360 days. In patients with
hepatocellular carcinoma, the points were determined only
by the degree of hepatic decompensation. Additional points
are awarded according to ABO blood group compatibility:
1.5 points for an identical blood group and 1 point for a
compatible blood group. Patients with higher total points
have a higher priority for donor liver allocation. For
patients with identical points, waiting time is a liver allo-
cation measure.

Age of the patient, blood type, etiology of liver disease,
and medical point at listing were available for all the patients.
Detailed demographic, clinical, laboratory data, including
CTP score and MELD score at the time of listing, were
available only in patients registered since June 22, 2006. The
CTP score uses two clinical variables (ascites and encepha-
lopathy), and three laboratory parameters (serum bilirubin
and albumin levels and prothrombin time). Each variable is
assigned a score from 1 to 3, with the aggregate score rep-
resenting the CTP score [5]. Although the original CTP score
used different criteria for total bilirubin level between
patients with cholestatic disease and those with other etiol-
ogies, the criteria for the CTP score in the current Japanese
allocation system did not change according to the etiology of
liver disease. The MELD score was calculated using the most
recent version of the formula documented on the UNOS
website [11]: 9.57 x log.(creatinine mg/dL) + 3.78 x
log(bilirubin mg/dL) 4+ 11.2 x log.(international normal-
ized ratio [INR]) + 6.43, rounded to the nearest integer.
Liver disease etiology was not incorporated in this version of
the formula. Laboratory values less than 1.0 were set to 1.0
and the maximum serum creatinine was set to 4.0 mg/dL.
The serum creatinine was set to 4.0 mg/dL if the patients had
received dialysis at least twice within the week prior to the
serum creatinine test. The MELD score was not capped at a
score of 40. In PBC patients, the spontaneous survival pre-
dicted by the updated Mayo model was calculated as
described previously [3].

Outcome

The patients’ follow-up ended on 30 September 2011. The
primary endpoint “waiting list mortality” or “waiting list
death” was a combination of death and removal from the
waiting list because the patient became too sick for trans-
plantation or was otherwise medically unsuitable. We
considered patients who were removed from the transplant
list on account of clinical deterioration to be equivalent to
patients who died, because these chronic liver diseases are
almost uniformly fatal in the short term without trans-
plantation. All other outcomes were censored, with the
most common censoring events being transplantation or list
removal due to an improvement in the patient’s condition
resulting in the patient no longer requiring transplantation.
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Statistical analysis

Cox proportional hazards ratios (HRs) with 95 % confi-
dence intervals (CI) for waiting list mortality were esti-
mated with univariate models using age, gender, blood
type, etiology of liver disease, as well as multivariate
models using age and etiology of liver disease. To compare
patients’ characteristics between chronic hepatitis C virus
(HCV) infection and PBC, we used the Mann—Whitney
U test for numerical variables or the chi-square test for
categorical variables. The HRs with 95 % CI for waiting
list mortality of PBC patients were adjusted for each dis-
ease severity index, such as medical point, CTP score, and
MELD score by bivariate Cox proportional hazards mod-
els. The rates of survival were estimated by the Kaplan—
Meier method, and compared by log-rank test. All analyses
were conducted using IBM SPSS version 19 (IBM SPSS,
Chicago, IL, USA). A P value below 0.05 was considered
to be statistically significant.

Results
Patient characteristics and outcome

A total of 1,407 patients were listed for deceased donor
liver transplantation through the JOT registry during the
study period. Of these patients, 1,295 (92.0 %) were aged
>18 years. The etiology of liver disease in these subjects is
shown in Table 1. The most prevalent diagnoses in patients
>18 years were HCV infection (254 of 1,295, 19.6 %),
hepatitis B virus infection (157 of 1,295, 12.1 %), and PBC
(156 of 1,295, 12.0 %), and these accounted for 43.7 % of
all patients >18 years. Of 1,295 patients, 239 were
excluded from the study: 142 for acute liver failure and 97
for repeat liver transplant. Thus, a total of 1,056 patients
formed the study cohort. In the study cohort, 64 % of
patients were men and the median age of all patients was
51 years (range, 18-69 years). At listing, 78 patients were
registered at medical point 1, 297 at point 3, 682 at point 6,
and 29 at point 9. A flow diagram of the patient outcomes
is shown in Fig. 1. At the end of study period, 313 patients
were still listed and 743 had been removed from the list,
with 267 removed for liver transplantation, 378 for death,
and 98 for other reasons, including 54 who were too sick,
11 for improvement in their condition, and 33 for an
unknown reason. Of the 267 patients who received liver
transplantation, only 81 cases were able to receive
deceased donation in Japan, and this accounted for 10.9 %
of all patients removed from the list. Waiting list mortality,
a combination of death and becoming too sick for trans-
plantation, accounted for 58.1 % of all the patients
removed from the list.
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Factors associated with waiting list mortality

In univariate analysis, age, biliary atresia, PBC, hepato-
cellular carcinoma, metabolic diseases, polycystic diseases,

Table 1 Etiology of liver disease

Total >18 years <18 years
(n=1407) (r=1295) (n=112)
Cholestatic diseases 381 325 56
BA 93 48 46
PBC 156 156 0
PSC 105 99 6
Caroli disease 8 7 1
Others 18 15 3
Hepatocellular diseases 567 565 2
HCV 254 254 0
HBV 157 157 0
HCV and HBV 8 8 0
Alcoholic 48 48 0
AIH 22 22 0
NASH 25 25 0
Cryptogenic cirrhosis 53 51 2
HCC 76 76 0
Acute liver failure 163 142 21
Graft failure 121 97 24
Vascular disease 12 12 0
Metabolic disease 62 53 9
Polycystic disease 24 24 0
Others 1 1 0

AIH autoimmune hepatitis, BA biliary atresia, HBV hepatitis B virus,
HCC hepatocellular carcinoma, HCV hepatitis C virus, NASH non-
alcoholic steatohepatitis, PBC primary biliary cirrhosis, PSC primary
sclerosing cholangitis

and vascular diseases showed statistically significant
association with waiting-list mortality. In multivariate
analysis, age (HR 1.04; 95 % CI 1.03-1.05, P < 0.001),
PBC (HR 1.79; 95 % CI 1.34-2.39, P < 0.001), and
polycystic diseases (HR 0.27; 95 % CI 0.10-0.73,
P = 0.01) were independently associated with waiting list
mortality (Table 2). Hence, PBC patients had a 79 %
higher risk of waiting list mortality compared with HCV
patients with adjustment for age.

Waiting list mortality of PBC patients

The Kaplan—-Meier waiting list survival curves for all PBC
and HCV patients are shown in Fig. 2. The 1- and 2-year
survival probabilities in HCV patients were 63 and 49 %,
respectively (median 631 days, 95 % CI 355-907 days),
whereas those in PBC patients were 51 and 33 %, respec-
tively (median 392 days, 95 % CI 283-500 days); the dif-
ferences between them represented a statistically significant
difference (log-rank test, P < 0.001). Detailed demographic
and clinical characteristics were available in 189 of 254 HCV
patients and 81 of 156 PBC patients who were registered
after June 2006. A comparison of the characteristics of
patients with PBC and HCV is shown in Table 3. In com-
parison with HCV patients, PBC patients were younger and
predominantly female. Patients with PBC had significantly
higher platelet counts and serum bilirubin values, and lower
INR and serum creatinine values. Neither the CTP score nor
the medical point at listing was different between the groups.
Conversely, the MELD score at listing was significantly
higher in patients with PBC than in those with HCV. In
addition, the median of the updated Mayo risk score was 9.4
in the PBC patients, and this predicted 1- and 2-year spon-
taneous survival rates of 74 and 54 %, respectively.

Fig. 1 Flow diagram of patient
outcomes. DDLT deceased
donor liver transplantation,

1056 adult patients
included

LDLT living donor liver

transplantation, LT liver
transplantation 313 still listed 743 removed
1 1
378 died 267LT ] 98 withdrawn
- 1
1 1 1
[107 DDLT tGOLDLT 54 too sick [n recover [ 33 other
reason
[ 81 domnestic 26 abroad
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Table 2 Univariate and multivariate analysis of variables associated
with waiting list mortality

Table 3 Comparison of patient characteristics between HCV and
PBC

Variables Univariate Multivariate Variable HCV (n = 189) PBC (n = 81) P value
HR 95% CI Pvalue HR 95 %CI P value Age (years) 55 (29-69) 52 (27-69) 0.02%
Age (peryearof 104 1.03-105 <0001 104 1.03-1.05 <0.001 Gender 143/46 15/66 <0.001°
age) (male/female)
Male gender 093 077-1.13 048 Platelet count 6.0 (1.7-49.0) 10.2 (2.2-42.3) <0.001*
Blood type (x10%pL)
A 1.00  Reference Albumin (g/dL) 2.8 (1.8-4.4) 2.8 (1.44.2) 0.96*
B 1.07 083-143  0.61 Total bilirubin 2.7 (0.4-39.8) 7.2 (0.7-41.2) <0.001*
(0] 113 0.90-1.43 0.29 (mg/dL)
AB 126 090-1.77 0.17 Creatinine 0.78 (0.4-7.4) 0.67 (0.37-2.83) <0.001*
Etiology (mg/dL)
HCV 1.00  Reference Prothrombin 54.7 (11.0-103.0) 62.2 (16.0-120.0) 0.001?
BA 040 022-072  0.002 time (%)
PBC 162 121-2.16  0.001 179 1.34-239 <0.001 INR 1.51 (0.98-6.24) 1.32 (0.91-4.31) 0.001*
PSC 079 054-1.17 024 MELD score 15 (7-52) 17.5 (8-39) 0.002%
HBV 077 0.56-1.05  0.10 CTP score 10 (6-15) 10 (5-15) 0.27*
Alcohol 095 059-153 083 Medical point ~ 54/135 22/59 0.81°
ATH 077 034-1.74 052 @, 3/6, 9)
HASH LI el S Data are shown as median (range). Data were available for patients
HCC 146 1.05-205  0.003 who were listed after June 22, 2006
Mztiz:::: b 0B Qo CTP Child-Turcotte-Pugh, HCV hepatitis C virus, I/NR international
normalized ratio, MELD model of end-stage liver disease, PBC pri-
Polycystic 026  0.10-0.70 0.008 0.27 0.10-0.73 0.01 mary biliary cirrhosis
disease n .
Vascular 0009 001-067  0.002 Delect Ryitacy 32 st
disease b Chi-square test
Others 0.70 0.34-143 0.33

AIH autoimmune hepatitis, BA biliary atresia, HBV hepatitis B virus, HCC
hepatocellular carcinoma, HCV hepatitis C virus, HR hazard ratio, NASH non-
alcoholic steatohepatitis, PBC primary biliary cirrhosis, PSC primary scleros-
ing cholangitis
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Fig. 2 Kaplan—-Meier curves comparing the cumulative waiting list
survival probability of patients with chronic hepatitis C (HCV,
n = 254) and primary biliary cirrhosis (PBC, n = 156)
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Fig. 3 Adjusted risk of waiting list mortality for patients with
primary biliary cirthosis compared with patients with chronic
hepatitis C

To examine which disease severity index was able to assess
the risk of PBC patients accurately, we estimated their relative
hazards with adjustment for each index. We did not estimate
age-adjusted relative hazard because age was not included in
the allocation measures. Figure 3 indicates the crude and dis-
ease severity index-adjusted HR for waiting list mortality of
PBC patients with reference to HCV patients. In univariate
analysis, PBC patients were at 62 % (HR 1.62; 95 % CI
1.21-2.16, P = 0.001) increased risk of waiting list mortality
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Fig. 4 Kaplan-Meier curves
comparing the cumulative
waiting list survival probability
of patients with chronic
hepatitis C (HCV) and primary
biliary cirrhosis (PBC). Patients
stratified medical point = 6 (a),
and Child-Turcotte-Pugh

score >10 (b), and Model of
End-Stage Liver Disease
(MELD) score >15 (c)

Survival probability >

Survivalprobability ™
o
-
]

compared with HCV patients. In bivariate analysis, the medi-
cal point-adjusted HR of waiting list mortality of PBC patients
was significantly higher than that of HCV patients (HR 1.58;
95 % CI 1.07-2.35, P = 0.02). The CTP score-adjusted HR
also showed a significantly increased risk of waiting -list
mortality in PBC patients (HR 2.15; 95 % CI 1.42-3.25,
P < 0.001). However, the MELD score-adjusted HR did not
show a statistically significant risk of waiting list mortality in
PBC patients (HR 1.29; 95 % CI 0.87-1.91, P = 0.21).
Waiting list survival of patients with HCV and PBC was
compared with stratification by each of the disease severity
indices (Fig. 4). Patients with medical point 6, for which
most PBC and HCV patients were registered, showed a
significantly shorter waiting list survival for PBC patients
than of HCV patients (median 261 vs. 503 days,
P =0.02). In patients with CTP score >10, the score
classified as C, the shorter waiting list survival of PBC
patients was also significant (median 235 vs. 475 days,
P = 0.03). On the other hand, when they were selected by
MELD >15, the score indicating patients who can be
expected to achieve improved survival with liver trans-
plantation [12], there was no significant difference in the
waiting list survival rate between them (P = 0.13).

Discussion

The result of this study clearly indicated that the most
common reason for removal from the waiting list in Japan
was “waiting list death”, which was a combination of

B 0]
P=0.03 P=0.02
4
£ 06
-
o,
g 04
B
i HCV B o2 HCV
| ——, (73] <1l PRO s
0.0+
T T T T T T
0 500 1000 1500 500 1000 1500
Waiting time (days) Waiting time (days)
P=0.13
i HCV
PBC
T T 1 1
0 500 1000 1500
Waiting time (days)

death and becoming too sick for transplantation. The
waiting list death included 58.1 % of all the patients
removed from the list. In the United States, a recent report
indicated that waiting list death was the reason for removal
from the list in 25.9 % of adult patients [1]. Although this
report included patients with acute liver failure and re-
transplantation, high waiting list mortality in Japan was
evident. Thus, the high mortality rate on the liver transplant
waiting list is a major challenge in Japan. Moreover, severe
donor organ shortage in Japan should contribute to the high
waiting list mortality [13]; an improved organ allocation
policy will be necessary to cause a decrease in waiting list

death.

In this study, we found that PBC patients had a signif-
icantly higher risk of waiting list mortality compared with
patients with other etiologies in the JOT registry. Since
PBC is currently the third most common diagnosis in the
JOT registry for liver transplantation, poor waiting list
survival of PBC patients would contribute to the high
waiting list mortality in Japan. PBC is a cholestatic liver
disease that causes bile duct deterioration and progresses
slowly to a terminal phase characterized by hyperbilirubi-
nemia, signs of decompensated cirrhosis, ascites, and var-
iceal bleeding. Only one type of medical therapy, involving
the use of ursodeoxycholic acid (UDCA), is now widely
recognized to improve the prognosis of PBC patients.
Many studies have shown that UDCA therapy not only
improves biochemical indices, but also delays histologic
progression and improves survival without transplantation
[14-16]. However, evidence has also accumulated that the
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favorable effect of UDCA therapy is limited to patients
with early-stage disease. In histologically advanced
patients or biochemical non-responders, the transplant-free
survival rate of UDCA-treated patients was not different
from spontaneous survival [16, 17]. This means that PBC
patients have no effective medical therapeutic option to
prolong their survival when they have progressed to end-
stage liver disease, and liver transplantation remains the
only hope of a cure [18, 19]. PBC patients in our cohort
also showed a consistently poor survival of a median per-
iod of 392 days.

The reason why PBC patients have a higher risk for
waiting list mortality compared with patients with other
etiologies of chronic liver disease is not clearly understood.
Interestingly, PBC patients were younger, and their INR
and serum creatinine levels were lower than for HCV
patients at registration. This indicated that neither age nor
liver and renal function at registration alone caused poor
waiting list survival of PBC patients; the registration of
PBC patients was not later than that for HCV patients. The
rate of disease progression and lethal complications might
be involved in their short waiting list survival rate. More-
over, the actual waiting list survival rate in PBC patients
was not greater than the updated Mayo score-predicted
spontaneous survival rate. This observation indicated that
the PBC patients on the waiting list were refractory to the
medical therapy and their waiting list survival suddenly
deteriorated. Further analyses, particularly on the cause of
death, are required to clarify the pathophysiology of PBC
patients who have progressed to end-stage liver disease.

In general, deceased donor livers are allocated for
transplantation on the basis of “sickest first”, i.e., those
who are more likely to die without a liver transplantation
are assigned the highest priority. Therefore, the disease
severity index used in the liver allocation system should
consider the urgency of PBC patients for liver transplan-
tation. However, our results have clarified the inability of
the currently used Japanese allocation system to identify
the risk of PBC patients. The medical point-adjusted HR of
PBC patients revealed that they were at 58 % increased
risk of waiting list mortality compared with HCV patients.
In addition, the CTP score-adjusted HR showed that PBC
patients were at 115 % increased risk for waiting list
mortality. Thus, it is not only the current allocation system
but also the CTP score-based allocation that cannot capture
the risk for waiting list mortality in PBC patients. On the
other hand, we found that the MELD score-adjusted HR of
PBC patients lost statistical significance, and stratification
by MELD score revealed comparable survival curves
between patients with PBC and HCV. These results indi-
cated that PBC patients had a similar risk of waiting list
mortality compared with patients with other etiologies
when they were stratified by MELD score. At the time of
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registration, the patients with HCV and PBC had different
characteristics; however, only the MELD score accurately
evaluated their disease severity, and therefore, MELD-
based allocation would adequately assign priority to the
patients according to their risk of waiting list mortality.
Thus, our results demonstrated that the MELD score was
superior to both the current Japanese allocation and CTP
score-based allocation for ranking patients in the JOT
registry by their risk of waiting list mortality.

In addition, patients should be re-evaluated according to
their chronological change of hepatic failure to improve
allocation. However, most patients with chronic liver disease
were waiting at medical point 6 as an upper limit, because the
highest priority at medical point 9 was generally awarded to
the patients with acute liver failure or early graft failure in the
current Japanese allocation system. Therefore, the current
allocation system did not completely reflect the chronolog-
ical change in the degree of liver failure. Thus, the MELD
score, which was expressed numerically as a continuous
variable with a wide dynamic range in the evaluation of
hepatic decompensation, would have an advantage over the
medical point system for assessing the chronological change
in patients’ risk of death.

In conclusion, this study demonstrated that patients with
PBC, the third most common indication for liver trans-
plantation in Japan, have a high risk for waiting list mor-
tality in the current Japanese allocation system. The
allocation system should be changed to accurately priori-
tize the patients with a higher mortality risk; MELD-based
allocation would be suitable for this purpose and could
reduce the waiting list mortality of PBC patients.

Acknowledgments This study was supported by a Health Labor
Sciences Research Grant, Research on Measures for Intractable Dis-
eases, from the Ministry of Health, Labor and Welfare of Japan.

Conflict of interest The authors declare that they have no conflict
of interest.

References

1. OPTN/SRTR 2010 Annual Data Report. Department of Health
and Human Services, Health Resources and Services Adminis-
tration, Healthcare Systems Bureau, Division of Transplantation;
2011. Available at: http://www.srtr.org/annual_reports/2010/.
Accessed 3 Sept 2012.

2. Dickson ER, Grambsch PM, Fleming TR, Fisher LD, Langworthy
A. Prognosis in primary biliary cirrhosis: model for decision
making. Hepatology. 1989;10:1-7.

3. Murtaugh PA, Dickson ER, Van Dam GM, Malinchoc M,
Grambsch PM, Langworthy AL, et al. Primary biliary cirrhosis:
prediction of short term survival based on repeated patients visits.
Hepatology. 1994;20:126-34.

4. Dickson ER, Murtaugh PA, Wiesner RH, Grambsch PM, Fleming
TR, Ludwig J, et al. Primary sclerosing cholangitis: refinement

=170~



J Gastroenterol (2014) 49:324-331

331

10.

11.

12.

and validation of survival models. Gastroenterology. 1992;103:
1893-901.

. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams

R. Transection of the oesophagus for bleeding oesophageal var-
ices. Br J Surg. 1973;60:646-9.

. Malinchoc M, Kamath PS, Gordon FD, Peine CJ, Rank J, ter

Borg PC. A model to predict poor survival in patients undergoing
transjugular intrahepatic portosystemic shunts. Hepatology. 2000;
31:864-71.

. Kamath PS, Wiesner R, Malinchoc M, Kremers W, Therneau

TM, Kosbery CL, et al. A model to predict survival in patients
with end-stage liver disease. Hepatology. 2001;33:464-70.

. Forman LM, Lucey MR. Predicting the prognosis of chronic liver

disease: an evolution from Child to MELD. Mayo End-stage
Liver Disease. Hepatology. 2001;33:473-5.

. Said A, Williams J, Holden J, Remington P, Gangnon R, Musat

A, et al. Model for end-stage liver disease score predicts mortality
across a broad spectrum of liver disease. J Hepatol. 2004;40:
897-903.

Wiesner R, Edwards E, Freeman R, Harper A, Kim R, Kamath P,
et al. Model for end-stage liver disease (MELD) and allocation of
donor livers. Gastroenterology. 2003;124:91-6.

Organ distribution: allocation of livers. Available at: http://optn.
transplant.hrsa.gov/PoliciesandBylaws2/policies/pdfs/policy_8.pdf.
Accessed 3 Sept 2012.

Murray KF, Carithers RI Jr. AASLD practice guidelines: evalu-
ation of the patient for liver transplantation. Hepatology. 2005;
41:1-26.

13.

14.

15.

16.

17.

18.

-171-

Japan Organ Transplant Network. Available at: http://www.jotnw.
or.jp/datafile/index.html in Japanese. Accessed 3 Sept 2012.
Poupon RE, Poupon R, Balkau B. Ursodiol for the long-term
treatment of primary biliary cirrhosis. The UDCA-PBC study
group. N Engl J Med. 1994;330:1342-7.

Corpechot C, Carrat F, Bonnand AM, Poupon RE, Poupon R. The
effect of ursodeoxycholic acid therapy on liver fibrosis progres-
sion in primary biliary cirrhosis. Hepatology. 2000;32:1196-9.
Corpechot C, Carrat F, Bahr A, Chretien Y, Poupon RE, Poupon
R. The effect of ursodeoxycholic acid therapy on the natural
course of primary biliary cirrhosis. Gastroenterology. 2005;128:
297-303.

Corpechot C, Abenavoli L, Rabahi N, Chretien Y, Andreani T,
Johanet C, et al. Biochemical response to ursodeoxycholic acid
and long-term prognosis in primary biliary cirrhosis. Hepatology.
2008;48:871-17.

Markus BH, Dickinson E, Grambsh P, Fleming TR, Mazzaferro
V, Klintmalm GB, et al. Efficacy of liver transplantation in
patients with primary biliary cirrhosis. N Engl J Med. 1989;320:
1709-13.

. Kim WR, Wiesner RH, Therneau TM, Poterucha JJ, Porayko

MK, Evans RW, et al. Optimal timing of liver transplantation for
primary biliary cirrhosis. Hepatology. 1998;28:33-8.

@ Springer



HiHEE 2013:110:22—28

ZHo -~ B O

PRI 1259 5 PR A
X W H & W om B X

By ERMEHMFEZ (primary biliary cirrhosis ; PBC) (2 BEDTELBEINVEERDUEDT
BD. IEE, WEHGRBEOESDIZHN, Bk TO PBC BIEMIEHAMEBICHD. UHL, FKEFF
BZEICESc PBC Tld, RETHIBEEH—OHESETHD, BYERIBREIEFETFATTIVE
EDDEOND. BIEREEMORBEERUTERE T, 5 FEFRFIVTINORETH 70% #-X
BD. Fle, FORRMBICER RS —EMMIE R —DEFEDH SN, PBCIEBER T ST MFICER
gHN, HE BRATF BREFTREETBEEIBIBDVERICSL

REIME - REEEEHERTIEE, ABlE PRTA. AR AR

FUSHIC He s @L’f( FLALTIENHLENIIRoTW
EFEMEIMAYEFZ (primary  biliary cirrho- LA FOTHUHER AT TRTO PBC BH

sis + PBC) &, /MEERIMAT R X 2 AEFT Lo WKH7:5 3N b TiE R e, Mkt L
FFRIGE S 85 & DI E & 7oL, #kBrisit Th bz L MR, UDCAESIZL

T UTHREED O, K. RIRIGIN L Z ' 5 THAEA r'f'ﬁ""é‘i*:ﬁifi)ii’z?'fﬁ'db{xﬁ z Lb\M@’%W”
UM A R D NN OBETH S, BIK i, ?!‘.f.(‘a#f‘fﬁl AR & s Z EATHIIIL
HER 7 B 2 b‘i!li.inl-.fbc'f?l: PBC 55, 10 2447 TWwa™ F4bbh, PBC !;,.1%' AR A &
UL 50% A5 70% Eivds, BIKEIREA T2 THlAT L 7B Tl PR 2 S0R T 2 R R WD
HEWE PBC O35 6, /AR o P et 5 41 A GRG0 WFRBHLOD BpsiE— o fearik & %

HBIEE WML IN TV, EREME, IFA%E . KEITIE PBCICM T B IR0 BLIR % 83
APIRIE SO 1C & B A IR M5 & S h, L7

MIBRSEI S HEAT L 22 BT OGP b 0 | PBC (I3 § 2 AFBEOEIR

BaY. VELICRBENAEBEET ST AN PBC 12 & 2 A MIFAEZ 1. T RS B R 16

P, IV FF F L TVl (ursodeoxycholic SN S RS EISHBEDVDEDTH -
acid : UDCA) & PBC O #Efr HPI &L S A3 8 8 » 7z, 1980 4EACIZ ety 8 U7z Iwatsuki 57 1000
T v 7 MULEGABR CHER S L TEB ), BRI BIO RO b T PBC LIS H B D 165% %
Tl —BERFEEL L TH LR TWA. UDCA O, ZHFHICHEO S EIEEERTH - 7. ELTR
DB 2 PIIRIE PBC B o A b2 Mo il % (European Liver Transplant Registry) (2X 5
HXEBEND TR, MBFNRETERESE 1988 fE A 5 2001 4 T TOWIM RO HE Tk

1) MK B 57 0 A IS Y I e ol o B T A L B PN -
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PBC i 4 R i 151 39196 ¥ 1 2969 B (8%) %
di, T — VAR, C B, AR
REWXCHKCHEEL > TWAHY, XKE® OPTN
(Organ Procurement and Transplant Network)
Db L WEH I L b &, 2009412 H K
BT PBC Z & Ot ) - itk i8I, IMIE
BHFEL TV ABEDTI% ZHOTW
AV INLO|EN LML LHIZ, MO
& L TR TR IS IR S 5 9 B PBC
DOFEN I WAEINCH 5. BREISRESELL
7oz —lhDd Lhwdd, BMIZBWTH K
FENZ BT IFBME A EINEIRICH 512D
b 5T, PBC OB AM®KE, Sficdy
LEG DR DRI ED MBI 5 B,
BRI L2, W CHFAIRH 9 > ditERETH
% PR L EIRAE 45 (primary sclerosing cho-
langitis : PSC) O#GEIFETLTHY, 20
&9 % PBC I 3 % I # Hi $ o i A f5118) 1
UDCA O RIc L b 7ob shiboTid
BWNEEZOLNTVS,

oY/ NE [N AN TE oY (W i8I 1) WX N A
Wik, PBC BHIIH L TiibhY, Zoleh
Lebhs LI, PBCIEHARIIBVWTHIE
WASEERBYSICIE T A & o0l e oz, EHEL
BINEBTH L. DAETIIMNIER RS KL O
s, ORI E R U TEERIFBAD RS
MIZIRE o7z 2010 4E K E TORTFBMETIE
R FE TR 905 Bk L AR ARIF RS RILLE 6097 BT H
D, LAEOHEMILI8S% K FTF—20
ORBETITbNIAEIIC R A, 2D b 2010 4
K F TSR B AARIF AL 3796 BlICiTh i
7275, ZOHT PBC #EHIIE 535 #1 14% % LT
BY, PBCHERTHHBHMOFEE LI REKE
ThodI bBbnrad?. PBC OBHEEKIIHT S
BRIk E R L TRRBVWHIRTH A, &
Al ORI Z WL 2 L RRRICB W THEO B
T a—VEFRERLAETIRIZEA ER L,
COOIZPBCOMMB ZHEGRHATE L
BoTWbDTIREVWRNLEZLNS.

Il PBC OBHEER & B HErRFH]
PBC 2 & % A2 o> F Al 8 10 (% 3k S PR LK,

(23)
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Table 1. Child-Turcotte-Pugh (CTP) A7
points 1 2 3

Encephalopathy None 1and 2 3 and 4
Ascites Absent Slight Moderate
Bilirubin (mg/dL) 1~2 2~3 >3
Albumin (g/dL) >35 28 ~35 <28
INR <17 17~23 >23
For PBC : bilirubin 1~4 4~10 >10

B0 K3 ERIRIE 2> o o e I BE, (3 5/

D) B G0 &, 2O oB

XAMNMAEEEDD EZ ARV, FRUS,
JRF 9 - Wk R o 0 R R B A 70 B2 R R R
BN ESED, R LwEEE PBC
BHEOETDE (quality of life ; QOL) #F L <
BEdg % 7w, BHLEIG & & a3 517,

—HIFRBRLE, BRIZ 2 2WEEIITHS
N DAL E BRI L1 2 48N LS
YA IV TbLA, BEFIREINT 2 8
HEWr b o 1) A 2 G- 0 7290 2 K & 17z Child-
Turcotte-Pugh (CTP) A2 7 (Table1)™¥ %,
REEFIRAGIF N PR KT BB i B2 O F R il 72
WO 8 1172 model for end-stage liver disease
(MELD) A 2 7% (Table2)®, &I EO
— BT H T A a7 & UTHMYE S LM AR
HOLNTWE, ZhonAareHnwbE, CTP
AaTHBT7TH LI MELD Aa74%15 28R 7

Wi, BREZ 27 EOEFERPBRZ 2T
WA OAFEE LS EHE SR, RO
FiATAHESE S LB,

PBC (ZAEFI ] T HABBOEN L vz,
XRFLFEFLTHTHMEFNVOERIRASNTE
7. Mayo Clinic 2B\ CTHYME 55 £ D¢ 818
RhZT MR PBC 312H0F— ¥ #HWT
fgshzHWTy2roERshi Pk riiss
Mayo natural history model C, 4Efif, MiFE )
WE M, TATIVE 7abory R,
FIRBEOHEED SFHEE NS (Table
2)®. Mayomodel &SIz A7 2 a7 (R)
T7THBZECOFMAEREIFHETETHD, =
DEFNOFREZ, Mayo Clinic iIZBIF 550
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Table 2. PBCIZHivHha P TR

HAH RN A R MR B110E F15

normalized ratio [INR]) +6.43.

set to 4.0 mg/dL.

2. The Mayo natural history model for PBC

0.859 (edema*)

0675 (edema™)

4. ARSI 20 T il

6 7 HBEOLCHES (%) =1/(1+e-1) x100

1. Model for end-stage liver disease (MELD) score
957 X loge (creatinine mg/dL) +3.78 X log. (bilirubin mg/dL) +11.2 X log. (international

Laboratory values less than 1.0 were set to 1.0 and the maximum serum creatinine was

R=0039 (age) +0.871 loge (bilirubin) —2.53 loge (albumin) +2.38 loge (prothrombin time) +
*()=no edema without diuretic therapy : 0.5=
resolved with diuretic therapy : 1 =edema with diuretic therapy.

(http://www.mayoclinic.org/gi-rst/mayomodell.html)

3. The updated Mayo natural history model for PBC
R=0051 (age) +1.209 log. (bilirubin) —3.304 loge (albumin) +2.754 log. (prothrombin time) +

(http://www.mayoclinic.org/gi-rst/mayomodel2htmi)

A= ~433+1.2739 log. (total bilirubin) +4.4880 loge (AST/ALT)

edema without diuretic therapy or edema

106 > PBC {4 &, o> fii i @ 176 #1 T fife i
B FRUBNCBRR SN T H I L R
9 20 Mayo model 138 B B IR
fliz&EERnE ) BIRMICAMZEbHY, —
HAZILCHWOND Il o7 F/ HEARE
MICE B PHE PRI LENY) T L, BHIGIO
YA AATHT8E MR D EBHMBZDL L) A
W EH L, BREBREAEHE, BN
MR Ze SRHEE IO LER D HEICHmT 5 2
ARENTEN, TOAIT B D OB
ATHSEY & STV AW,

Mayo model 12X Do By A7 2 a7 %I
PHNCHGET 2 L, BEECO 24D ERjid4eEsk
023 DA THEMT 5205, LD 2HELDNICE S
EFOHEGDIERILICAMT LI EHHBIL
7o, ZOoFRE, EHMTRET S RS oy
BE I L Tid Mayo model AMEFE BRI E
fiLTWBAEEEZRL TS, 2 T Mur-
taugh 5 IEEHE ORI TOBEISHLNL
F— & % flv» T updated Mayo model % {ERE L 7>
(Table 2)®. Z ® updated model iZ 2 ELLHD
AFFIICE L TIXILD model & D ENRTV S

(24)

ZEDRENT VA7, BN FETINICE
updated model {1\ 5 Z L EH SN S,

—J. HAETIE AN RREISIER I B Y
THEBEAE PBC 141 Pl igr L, Mgy ve s
flie AST/ALT D2 0% B8 E 4 5MEDOFH
FMRXAER 2T D (Table2)®. BlTObH
DEOMEITRML L v NS EETIE, o
O A AR BREIIE ST 7V TORTHESRE H
WT RS AP BT 2 s T b i s,

Il PBC OIHERIE

1980 4E4tic, I King's College &kt 7L —
7 & K IH Pittsburgh KD 7V — 7, FHF
MEFVIZE W EON AT AR L i L TER
DBHEEESH SN EE > TWwWaE I & 2R
L., KMIIFM2ZICHE > 72 PBCBH I T HHM
LRGHEE U TOFBRAWE L2, 1980 F14%
AEOPBCIIH T2 BMKBEEI1IEETE
76%, 24EAEAEF 75% ThHh - 125%, 1990 FAL I
RS OERLH Y, THLEN 3%, 90%
EEICKE#ELTVAY. ELTR 25 @ 2001 4 ¥
TOMETTIE, WK T PBC O A {F I3
%14, 54, 10ETENREFN83%, 77%., 69%
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