












Research article
patients with PBC. We identified two important clinical character-
istics: 1) ALBI score/grade may be useful in estimating pathological
stage according to Scheuer’s classification, and 2)ALBI grademay be
useful in predicting the prognosis of patients with PBC.

The ALBI score has been studied in 181 patients with biopsy-
proven PBC to date, including only three patients with Scheuer’s
stage IV.21 Since histological findings were available for over
7,000 patients in this cohort as well as 1,184 patients with late-
stage disease, there was a sufficient number of cases to clarify
the relationship between ALBI score and histopathology. Our
results showed that ALBI score/grade correlated significantly
with histological stage and between early and late disease stages.
It is clinically important to identify late-stage disease or cirrhosis
at diagnosis using non-invasive tests, since the level of fibrosis is
a key parameter for risk stratification in PBC. In this study, the
diagnostic accuracy of ALBI for cirrhosis was 80.1% (Table S1).
Elsewhere, the accuracy of liver stiffness measurement (LSM) by
vibration-controlled transient elastography was 93.6%18 and that
of the serum biomarker M2BPGi was 74.8%,17 which indicated
that diagnostic ability was highest for LSM. As the ALBI score had
a high negative predictive value of 98.2% (Table S1), an ALBI value
of -2.38 or less may enable the prognostication of patients
without cirrhosis. Murillo et al. reported advanced histological
fibrosis as an independent predictor of treatment failure and
survival despite a biochemical response to treatment in patients
with PBC.26 Thus, the prompt identification of clinically relevant
fibrosis at diagnosis will enable earlier consideration of treat-
ment escalation. Since Scheuer’s classification was not designed
to directly assess liver fibrosis, it was difficult to pinpoint the
utility of ALBI score/grade for the determination of liver fibrosis.
Another pathological classification by Nakanuma et al.27 might
be more suitable to estimate liver fibrosis, but we were unable to
adopt it as most patients were enrolled before its development.
Fujita et al. assessed ALBI score in 382 Japanese patients with
chronic hepatitis C29. Median ALBI scores in patients with F4
were -1.823 in their study and -2.03 in our own. Although
similar, these findings may not be directly comparable due to
possible differences in ALBI values for hepatitis C infection and
PBC, the latter of which is a cholestatic disease.

Gennaro et al. identified that serum albumin and bilirubin
levels were the most significant prognostic variables for survival
in cirrhosis in a review of 118 studies.29 Accordingly, ALBI grade
is calculated using those parameters. There have been several
reports on the efficacy of ALBI grade to predict the clinical
outcome of chronic liver disease. Hiraoka et al. observed the
usefulness of ALBI grade for prognostic evaluation in 2,584 Jap-
anese patients with hepatocellular carcinoma.30 Several other
studies have supported the clinical utility of ALBI score in
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estimating the prognosis of chronic hepatitis C,28 chronic hepa-
titis B,31 and PBC.20,21 In particular, ALBI score showed the
highest AUC values for predicting overall survival and incidence
of LT within 2 years after the start of observation in a Japanese
PBC cohort of 409 patients.22 The present study validated the
efficacy of ALBI grade to predict survival in patients with PBC
using a large-scale nationwide database with a median follow-up
period of over 5 years. Another strength of this investigation was
a relatively high number of cases with advanced disease,
including 866 patients at Scheuer’s stage III and 282 patients at
stage IV, along with the outcomes of all-cause death in 1,227
patients (14%), liver-related death in 789 patients (9%), and LT in
113 patients (1%). Supported by a larger cohort power, our results
showed that all-cause mortality or need for LT and liver-related
mortality or need for LT had significant associations with ALBI
grade. While patients with ALBI grade 3 tended to exhibit a more
rapid progression to death, those with ALBI grade 1 showed a
lower mortality risk. Moreover, ALBI grade remained a good
predictive marker when patients were stratified by age, symp-
tomatic status, or ALP level, as well as in patients receiving UDCA
monotherapy or the combination of BZF and UDCA.

This study had several limitations mainly due to its retro-
spective nature. First, there was a lack of several biochemical
parameters required to calculate the FIB-4 index and APRI. Sec-
ond, LSM reportedly has very high diagnostic accuracy for
cirrhosis,18 but had not been developed at the start of the present
study. We have already begun an investigation of LSM and PBC
pathogenesis in another Japanese cohort. Third, although risk
scores that take into account treatment responsiveness, such as
the UK-PBC risk score,32 GLOBE score,33 and Ehime score,34 are
often used to predict the prognosis of patients with PBC, our
national survey database did not contain laboratory data after
the start of treatment, and so we were unable to estimate
prognosis based on treatment responsiveness. Therefore, it is
difficult to make definitive conclusions on the clinical usefulness
of the ALBI score on treatment effect. On the other hand, if
prognosis predicted by ALBI score before treatment is judged to
be poor, a second line can be added from treatment onset to
provide combined therapy. This is a future issue to consider as it
is possible to improve long-term prognosis by modifying the
initial therapeutic regimen based on pre-treatment ALBI results.
Lastly, many reported symptoms in this study were extracted as
subjective descriptions from the medical records of each facility,
without specific judgement criteria.

In conclusion, this large nationwide study of patients with
PBC showed that baseline measurements of ALBI score/grade
might serve as a simple non-invasive predictor of histology and
prognosis in PBC.
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