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Abstract: Hepatocellular carcinoma (HCC) is a leading cause of death worldwide. The selection of
therapeutic modalities and the prognosis of affected patients are well known to be dependent not
only on the tumor burden but also on the hepatic reserve function. Antiviral treatments for chronic
hepatitis related to a viral infection and an increase in cases of nonviral HCC associated with the
aging of society have resulted in dramatic changes regarding the characteristics of HCC patients.
With recent developments in therapeutic modalities for HCC, a more detailed assessment of hepatic
function has become an important need. Studies in which the relationship of albumin-bilirubin
(ALBI) grade with the prognosis of HCC patients was investigated were reviewed in order to evaluate
the usefulness of newly developed ALBI and modified ALBI (mALBI) grades for HCC treatment,
as those scoring methods are considered helpful for predicting the prognosis and selecting therapeutic
modalities based on the expected prognosis.

Keywords: albumin-bilirubin (ALBI) grade; modified ALBI grade; hepatocellular carcinoma;
molecular targeting agent; resection; radiofrequency ablation

1. Introduction

Hepatocellular carcinoma (HCC) is a leading cause of death worldwide [1,2]. In addition
to liver transplantation, surgical resection, radiofrequency ablation (RFA), transarterial catheter
chemoembolization (TACE), and tyrosine kinase inhibitors (TKIs) have been developed as standard
treatments for each stage. It is well known that the prognosis of HCC patients is dependent not only
on tumor burden but also hepatic reserve function [3–5].

The present review is conducted to focus on the useful predictive value of a newly developed
assessment tool of hepatic function for prognosis with each modality for the treatment of patients
with HCC.

1.1. Child–Pugh Classification as a Traditional Assessment Tool for Hepatic Function and Rapid Changes of
Clinical Environment

Traditionally, the Child–Pugh classification has been used worldwide for a long period as a
standard assessment tool for hepatic reserve function [6] because it is easy for clinicians to remember
and calculate (Table 1).
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Table 1. Comparisons of the Child–Pugh classification with ALBI and mALBI grades.

Child-Pugh Classification ALBI/mALBI Grades

Total Bilirubin
score 1: <2.0 mg/dL,
score 2: 2.0–3.0 mg/dL,
score 3: >3.0 mg/dL

Used (µmol/L)

Albumin
score 1: >3.5 g/dL,
score 2: 2.8–3.5 g/dL,
score 3: <2.8 g/dL

Used (g/L)

Prothrombin time
score 1: >70%,
score 2: 40–70%,
score 3: <40%

No use

Ascites
score 1: none,
score 2: mild/controlled,
score 3: moderate/refractory

No use

Encephalopathy
score 1: none,
score 2: minimal,
score 3: advanced

No use

Calculation for score Sum up all scores and baseline
score 5

log10 bilirubin (µmol/L) × 0.66) + (albumin
(g/L) × –0.085

Classification
A 5–6 score,
B 7–9 score,
C 10–15 score

ALBI grade 1: ≤−2.60,
grade 2: >−2.60 to ≤−1.39, grade 3 >−1.39.
mALBI grade 2a: >−2.60 to ≤−2.27.
grade 2b: >−2.27 to ≤−1.39.

ALBI grade: albumin-bilirubin grade; mALBI grade: modified ALBI grade.

The evidence-based clinical practice guideline for HCC of the Japan Society of Hepatology (JSH) [7]
and Barcelona Clinic liver cancer staging system (BCLC) staging [8] therapeutic strategies for all
HCC stages, and the subclassification for BCLC-B (intermediate) stage HCC for treatment guidance
(Bolondi’s criteria [9] and Kindai criteria [10]) use Child–Pugh score/classification as an assessment
method to evaluate the pretreatment hepatic reserve. In addition, clinical trends of HCC cases have
shown dynamic changes. For example, the ability to treat the hepatic function of HCC patients
affected by a hepatitis B virus (HBV) or hepatitis C virus (HCV) infection has shown improvement,
because of the development of effective antiviral treatments (nucleotide analog for HBV, interferon
therapy and direct acting antiviral agents for HCV). Moreover, there is an increasing number of
HCC patients without HBV or HCV, which has become an important issue in association with the
aging of society, as those often demonstrate good hepatic function [11,12]. As a result, in Japan, the
percentage of HCC patients with Child–Pugh class A has increased from 52.1% in the 1990s to 84.8% in
the late 2010s [13]. Moreover, some weak points of the Child–Pugh classification have been pointed
out, including subjective factors (ascites, encephalopathy), interrelated factors (serum albumin level,
ascites), semi-quantitative characteristics, and a lack of statistical evidence (Table 1).

1.2. A Development of New Assessment Tool for Hepatic Function: ALBI Grade

As noted above, the need for an objective and more detailed assessment tool, especially
for patients with good hepatic function, has become an urgent issue. Recently, a simple
and objective method for the evaluation of hepatic reserve function using only albumin
and total-bilirubin measurements, termed albumin-bilirubin (ALBI) grade based on a formula
(log10 bilirubin (µmol/L) × 0.66) + (albumin (g/L) × −0.085], has been proposed, with the values
≤−2.60, >−2.60 to ≤−1.39, and >−1.39 used to denote grades 1, 2, and 3, respectively [14]. Calculating
only with two objective factors (bilirubin and albumin) is one of advantages because they are very
common serum data and the frequency of a lack of data is low, especially in retrospective analyses.
Following its development, it has been confirmed that ALBI grade can be used as an alternative
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assessment to the Child–Pugh classification, both in the evidence based clinical practice guideline for
HCC of JSH (n = 3495) [15] and in the BCLC staging, with a weighted kappa value (which is a statistic
for measuring the interevaluator reliability of qualitative items) of 0.917 noted with a multicenter
cohort (n = 3696) [16]. As a result, ALBI grade has become recognized as a useful assessment tool for
hepatic reserve function worldwide. However, a weak point of this grading system that has been
pointed out is that grade 2 covers a wide range, similar to class B in the Child–Pugh classification.
On the other hand, as opposed to the Child–Pugh score, which is a nominal variable, ALBI scoring has
a great advantage as a continuous variable. To provide a more detailed assessment of hepatic reserve
function, a modified ALBI (mALBI) grade has been proposed, with four grades including subgrades
2a and 2b, divided by the use of an ALBI score of −2.27 as the cutoff value for an indocyanine green
retention rate at 15 min (ICG-R15) at 30% [17], because the ALBI score has been shown to have a
correlation with ICG-R15 (r = 0.616, p < 0.001) [18]. The distribution of mALBI grades in comparison
with Child–Pugh scores is shown in Figure 1 (1850 naïve HCC patients treated at Ehime Prefectural
Central Hospital from 2000 to 2019). We consider that both ALBI and mALBI grades should be used
for the assessment of hepatic function in patients, not only with early stage but also with intermediate
and advanced stage HCC BCLC-B and -C, as they provide an opportunity to assess changes of hepatic
function in detail during a clinical course (Figure 1).
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2. ALBI Grade Related to Treatment Modalities

2.1. CURATIVE Treatments

2.1.1. Liver Transplantation

Tai reported that the age of the recipient and donor, and an ALBI score ≥−1.28 and grade 3
were independent factors related to post-transplant survival (each p < 0.01), whereas the Model for
End-Stage Liver Disease (MELD) score was not [19]. In another report, ALBI grade 2 (HR = 1.827,
p < 0.001) and grade 3 (HR 2.589, p < 0.001) were shown to be independent risk factors of poor survival
in patients with HCC within the Milan criteria (single tumor less than 5 cm in size or no more than
three tumors, all less than 3 cm in diameter) [20] and treated with liver transplantation [21], while an
ALBI-based prognostic model with a total range of 0 to 6 points was derived based on the sum of five
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variables; 1 point each for age ≥65 years, alpha-fetoprotein (AFP) >100 ng/mL, presence of ascites,
performance status 1 to 4, and ALBI grade 2, with 2 points for ALBI grade 3 [21]. Kormberg et al.
reported that post-transplant recurrence rates for patients classified as ALBI grade 1, 2, and 3 were
10.5%, 15.9%, and 68.2%, respectively (p < 0.01) [22]. In addition, the ALBI grade might have a good
value for predicting post-transplant complications. Zhang et al. noted that patients with grade 3 had a
higher risk of bacterial pneumonia and early allograft dysfunction as compared to those with grade 1
(p = 0.029 and p = 0.038, respectively) or grade 2 (p = 0.006 and p = 0.007, respectively), and that the
ALBI grade had a better predictive value for 30-day mortality as compared to Child–Pugh and MELD
[area under the receiver operating characteristic curve (AUC): 0.702 (95% CI: 0.644–0.756), 0.669 (95%
CI: 0.580–0.697), and 0.540 (95% CI: 0.580–0.697), respectively] [23].

2.1.2. Surgical Resection

In surgical resection cases, the ALBI grade had the best results with the Akaike information
criterion (AIC) [24] (an index for evaluating the goodness of a statistical model widely used for
statistical inference) for predicting overall survival (OS) in a comparison of 12 different hepatic reserve
function models [25]. Even when analyzing hepatic reserve function in Child–Pugh class A patients
with solitary HCC within the Milan criteria [20], the preoperative ALBI score was shown to have a
prognostic predictive value (HR (95% CI)1.026–1.800, p = 0.033) (the one-, two-, and five-year OS rates:
ALBI 1 vs. ALBI 2 = 94.53%, 88.40%, and 68.42%, vs. 92.08%, 82.42%, and 56.07%) [26]. The importance
of the postoperative ALBI grade has also been reported for predicting long-term outcome after curative
surgical resection [27] as well as for predicting posthepatectomy liver failure (PHLF) [28,29]. The AUC
of the ALBI score for predicting PHLF was better than those of others (ALBI score vs. Child–Pugh score
vs. MELD vs. ICG R15 = 0.745 vs. 0.665 vs. 0.649 vs. 0.668) [29]. Ye et al. noted the usefulness of the
4ALBI score [postoperative (day 1) ALBI score – preoperative (last test before operation) ALBI score]
(≤0.71 vs. >0.71) for OS and RFS (HR 0.507, p = 0.018, and HR 0.622, p = 0.004, respectively) as well as
the postoperative ALBI grade (2 vs. 3) (HR 0.545, p = 0.014, and HR 0.659, p = 0.008, respectively) [30].

2.1.3. RFA

In addition to RFA cases, the ALBI grade has been reported to be a useful assessment tool for
predicting prognosis. Chen found that ALBI grade 2 or 3 was an independent risk factor associated
with poor RFS (HR 1.825, p = 0.001) as well as OS (HR 2.191, p = 0.005) in 271 patients with BCLC-0 [31].
In addition, Oh et al. reported that the five-year OS rate of patients with ALBI grade 1 was better
than that of those with ALBI grade 2 (88.5% vs. 73.8%, p < 0.001) and showed the ALBI grade to be
an independent factor associated with OS (HR 2.32, p = 0.002) [32]. In another study, Ho et al. stated
that the ALBI grade may serve as an objective and feasible surrogate for prognostic prediction in
HCC patients undergoing RFA, based on the results of comparisons of prognostic performance among
10 liver function models, in which the AIC of ALBI was superior to that of the others [33]. In addition
to these studies, the therapeutic effect of RFA on prognosis was unexpectedly small in HCC patients
with ALBI grade 3, because the prognosis of patients with ALBI grade 3 (n = 27) was worse that of
those with ALBI grade 1 or 2 (n = 232) (median survival 2.7 vs. 4.8 years, p = 0.0168) [34].

Recently, a randomized controlled trial was designed to prospectively compare the efficacy of
resection and RFA as the first approach for primary HCC, but it found no significant difference in OS
between them [35]. However, Chong et al. reported that surgical resection offered superior OS and
disease-free survival (DFS) results as compared to RFA in an ALBI grade 1 cohort after propensity
score matching (p = 0.0002 and p < 0.0001 respectively), while there were no significant differences
for those between surgical resection and RFA in the ALBI grade 2 cohort (p = 0.7119 and p = 0.3266,
respectively) [36]. From the viewpoint of the hepatic reserve function (ALBI grade vs. Child–Pugh
classification), it is necessary to conduct further investigations on the strategy for the selection of a
curative therapeutic modality.
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2.2. Palliative Treatment

2.2.1. TACE

TACE is recognized worldwide as a standard treatment for BCLC-B HCC, while a few reports
have also noted that the ALBI grade is associated with OS in HCC patients treated with TACE. Khalid
et al. found that only the ALBI grade showed a statistically significant association with OS (HR 3.06,
p = 0.038) [37], and Izumoto et al. noted that ALBI grade 2 was a significant prognostic factor for
worse OS in a study of 192 BCLC-B HCC patients with good hepatic function (Child–Pugh score
≤ 7) (HR 1.548, p = 0.048) [38]. The results of the OPTIMIS trial highlighted the negative influence of
TACE on hepatic function as well as the importance of judging TACE failure in clinical practice [39].
In addition, with recent advancements in TKI treatment, the concept of the TACE refractory status [40]
and switching to TKI therapy have been recognized as important for improving prognosis. Another
report noted that the ALBI grade demonstrated a higher rate of deterioration of hepatic reserve
function (grade 1 to 2: 18.4% to 21.4%/1 TACE) than the Child–Pugh classification (class A to B: 8.6% to
13.8%/1 TACE) during a clinical course that included repeated TACE procedures in 212 BCLC-B HCC
patients with Child–Pugh class A [41]. Mohammed et al. also reported the usefulness of the ALBI score
as a statistically significant prognostic factor for acute chronic liver failure at 90 days after TACE (OR 3.99,
p = 0.002) [42]. Thus, as compared to the Child–Pugh classification, the ALBI grade might also play a
greater role in the assessment of hepatic reserve function for TACE used to treat unresectable HCC.

Bolondi’s criteria [9] and Kindai criteria [10] had been proposed as a subclassification for BCLC-B
with the Child–Pugh score in order to help judge the possible effectiveness of switching therapy.
However, recently, Lee et al. proposed an ALBI-based model for the prediction of OS after TACE
in BCLC-B cases [43], while a new subgrouping for BCLC-B (intermediate stage) HCC [Modified
Intermediate stage of liver CANcer (MICAN) criteria] [44], in which the ALBI grade was used instead
of the Child–Pugh score, has been proposed. More recently, the Asia-Pacific Primary Liver Cancer
Expert (APPLE) group presented a consensus statement and proposed “TACE-unsuitable” criteria
using mALBI [45]. Child–Pugh class A is not always a necessary and sufficient condition for TKI
treatment in unresectable HCC, and a detailed assessment with ALBI and mALBI grades has begun to
play an increasingly important clinical role in the treatment strategy for unresectable HCC.

2.2.2. ALBI and mALBI Grading for TKI Treatments

As of July 2020, multiple TKI drugs (sorafenib, regorafenib, lenvatinib, ramucirumab, cabozantinib)
have become available worldwide. In an analysis of advanced HCC patients treated with sorafenib
as part of a phase III study, ALBI grade 1 (p = 0.001) was associated with better progression-free
survival [46]. Tada et al. reported that OS differed significantly between ALBI grades 1 and 2 (HR 1.44,
p = 0.011) among patients with a Child–Pugh score of 5 and treated with sorafenib [47]. In another
study, a Cox regression analysis of 415 advanced HCC patients classified as Child–Pugh A who
underwent sorafenib treatment, baseline ALBI grade 2 (p < 0.001) and ALBI grade increased during
treatment (p < 0.001) and were strongly associated with mortality [48]. The ALBI grade is thought
to be an independent predictor of survival [46,48–50]. In 2017, regorafenib became available as a
second-line therapy for patients who experienced sorafenib failure [51]. Along with the introduction
of regorafenib, the ALBI grade has been found to be important. Not all u-HCC patients treated with
sorafenib meet the RESORCE trial criteria [51] at the time of sorafenib failure, and thus the frequency of
those indicated for regorafenib has been reported to range from only 30.6% to 44.2% after confirmation
by radiological findings to have PD with sorafenib therapy [52–56]. Takada et al. showed that, at the
time of the radiological progressive disease, the factors that met the RESORCE study inclusion criteria
were not only the baseline ALBI score (−2.33; OR 2.5, p = 0.01) but also the degree of change in liver
function after four weeks of sorafenib treatment (<0.255; OR4.9, p < 0.001) [57]. Furthermore, Yukimoto
et al. demonstrated that an ALBI score of −2.53 at the time of introduction of sorafenib was useful as a
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cutoff value for predicting the eligibility for regorafenib after sorafenib failure [56], as did a report by
Moriguchi et al. [58].

In 2018, lenvatinib was introduced as a new first-line treatment [59]. Its usefulness in clinical
practice not only as a first-line but also as a second-line or later treatment option has also been
reported in Japan [60,61], and this is an important clinical issue, as many patients do not meet the
RESORCE criteria because of sorafenib intolerability. It has been reported that mALBI grades 2b or 3
(score > −2.27) were the only significant prognostic factors for the survival of patients undergoing
lenvatinib treatment (HR 4.632, p = 0.004) [62]. Another study showed that sequential treatment with
TKIs including lenvatinib had an impact in prolonging OS and that the total duration of administration
of all TKIs demonstrated a good correlation with overall survival (r = 0.946, p < 0.001) [63]. In that
report as well, OS with a TKI sequential treatment including treatment for u-HCC was good (n = 84)
(median survival 46.4 months), and mALBI grades 2b or 3 (score > −2.27) at the time of introduction of
the first-line TKI were also the only prognostic factors (HR 2.319, p = 0.034). Fuchigami et al. reported
similar results in which patients with mALBI grade 1 and 2a (score ≤ −2.27) showed better prognosis
for lenvatinib treatment (HR 0.16, p = 0.006) [64], as did Kaneko et al. for all patients treated with
TKI therapy (median survival: mALBI grade 1:2a:2b and 3 = 20.1:16.3:9.8 months; p = 0.0003) [65].
Moreover, another study indicated that the predictive value for OS of mALBI was superior to that of
the Child–Pugh score (AIC: 592.3 vs. 599.7) (c-index: 0.655 vs. 0.597) and non-mALBI grade 1/2a at the
start of treatment and that there was a significant risk factor for a decline to Child–Pugh class B during
therapy (HR 2.552, p < 0.001) when using lenvatinib treatment as a first-line drug [66]. Based on the
findings noted above, the minimum condition for introducing TKI treatment is thought to be mALBI
grade 2a (score ≤ −2.27), and ALBI scoring is considered to be a very useful assessment tool when
considering indications for TKI treatment (Table 2).
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Table 2. Overall survival in association with the ALBI grade for each therapeutic modality.

Author Area No. of Patients Child-Pugh
A/B/C (%) Co-Factors Results

Liver
transplantation

Tai [19] Japan 81 NA OS ALBI 3 vs. MELD ≥ 16 = HR 3.26 (p = 0.004) vs. 2.22
(p = 0.079)

Kormberg [22] Germany 123 42.3/57.7/0 Recurrence-free
survival

AFP >100 ng/mL: HR 4.99, p < 0.001, ALBI 3: HR 3.52,
p = 0.002

Zang [23] China 272 22.8/51.5/25.7 OS and
complications

AUC for ALBI vs. MELD vs. Child–Pugh for
predicting 30-day mortality: 0.702 vs. 0.669 vs. 0.540.
AUC for ALBI vs. MELD vs. Child–Pugh for
predicting postoperative bacterial pneumonia: 0.765
vs. 0.690 vs. 0.716.
AUC for ALBI vs. MELD vs. Child–Pugh for
predicting early allograft dysfunction: 0.659 vs. 0.621
vs. 0.630

Surgical
resection

Ho [25] Taiwan 645 93.8/6.2/0 OS AIC of ALBI vs. Child-Pugh vs. MELD: 3999.7 vs.
4013.0 vs. 4013.6

Dong [26] China 654 solitary HCC 100/0/0 OS and recurrence
Five-year OS: ALBI 1 vs. 2 = 68.4% vs. 56.1%, p = 0.001.
Five-year recurrence: ALBI 1 vs. 2 = 45.3% vs. 57.3%,
p = 0.002

Amisaki [27] Japan 136 100/0/0 OS, RFS Postoperative
ALBI

OS: ALBI 3; HR 3.192, p = 0.035, RFS: ALBI 3; HR
2.397, p = 0.024,

Zhang [28] China 338 91.1/8.9/0 PHLF AUC: ALBI vs. Child–Pugh class vs. MELD = 0.790
vs. 0.656 vs. 0.669

Zou [29] China 473 90.3/9.7/0 PHLF AUC: Child–Pugh score vs. MELD vs. ICG-R15 vs.
ALBI score = 0.665 vs. 0.649 vs. 0.668 vs. 0.745

Ye [30] China 300 94.3/5.7/0 OS and RFS
4ALBI score
(>0.71 vs.
≤0.71)

Five-year OS and RFS: Low vs. high group = 84.2%
and 46.9% vs. 59.7% vs. 29.3%, all p < 0.001
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Table 2. Cont.

Author Area No. of Patients Child-Pugh
A/B/C (%) Co-Factors Results

RFA

Chen [31] Taiwan 271 with BCLC
stage 0 NA OS and RFS OS: ALBI 2 or 3: HR 2.191, p = 0.005, RFS: HR 1.825,

p = 0.001

Oh [32] Korea 368 with BCLC
stage 0 100/0/0 OS ALBI 2 (HR 2.32, p = 0.002)

Ho [33] Taiwan 499 OS AIC: ALBI vs. Child–Pugh vs. MELD = 3068.2 vs.
3097.3 vs. 3094.9

Hiraoka [34] Japan 1101 with tumor
(<3 cm, ≤3 tumors) 76.5/23.5/0 OS AIC: ALBI vs. Child–Pugh = 5990.7 vs. 6015.4

TACE

Khalid [37] Pakistan 71 46.5/49.3/4.2 OS ALBI score (HR 3.06, p = 0.0380) (Child-Pugh: HR
0.64, p = 0.09)

Izumoto [38] Japan 192 with BCLC-B
stage 84.4/15.6/0 OS

ALBI grade 2 (HR 1.548, p = 0.048), AFP >100 ng/mL)
(HR 1.540, p = 0.033), and TTTP (HR 2.157, p < 0.001)
(Child–Pugh B did not remain)

Mohammed
[42] USA 123 0/68/32

Acute chronic liver
failure 90 days
after TACE

OR 3.99, p = 0.002, AUC 0.69
(ALBI score −1.39, sensitivity/specificity = 1.0/0.38)

TKIs

Abdel-Rahman
[46]

Sorafenib arm
of
NCT00699374

544 100/0/0 OS (sorafenib) ALBI 2: HR 1.531, p < 0.001
ALBI 3: HR 1.570, p = 0.047

Tada [47] Japan 567 76.7/22.8/0.5 OS (sorafenib)
ALBI score had higher predictive power for OS from
1 to 800 days than Child–Pugh score using
time-dependent ROC analysis

Kuo [48] Taiwan 260 100/0/0 OS (sorafenib) ALBI 2: HR 2.35, p < 0.001

Hiraoka [62] Japan 152 90.1/9.9/0 OS (lenvatinib) mALBI grade

Prognostic factor for death in Cox hazard multiple
analysis:
mALBI 2b or 3 (HR 4.632, p = 0.004)
[Child–Pugh score (7 or more) did not remain] (HR
2.543, p = 0.085)

NA: not applicable; OS: overall survival; ALBI grade: albumin-bilirubin grade; MELD: model for end-stage liver disease; HR: hazard ratio; AFP: alpha-fetoprotein; AUC: area under
the curve; RFS: recurrence-free survival; HCC: hepatocellular carcinoma; PHLF: posthepatectomy liver failure; ICG-R15: indocyanine green retention rate at 15 min; 4ALBI score:
postoperative ALBI score (postoperative day 1)—ALBI score (last test before operation); RFA: radiofrequency ablation; BCLC: Barcelona Clinic liver cancer staging; TACE: transcatheter
arterial chemoembolization; TKIs: tyrosine kinase inhibitors; TTTP: time to TACE progression; ROC: receiver operating characteristic; mALBI grade: modified ALBI grade.
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3. Others

3.1. Combination Use of ALBI with Another Clinical Indicator

Some reports have proposed a combination use with ALBI and other tools for the prediction of
a prognosis. One introduced an ALBI-based model for HCC beyond Milan criteria (ALBI-HOME)
with six parameters (ALBI grade 2, grade 3, serum AFP, total tumor volume, ascites, performance
status 0/1) [67], while others noted the predictive ability for OS and DFS of the combination of the
ALBI grade and FIB-4 index for HCC patients within the Milan criteria treated with resection, [68]
and RFS for all HCC patients treated with resection curatively [69]. In addition, the prognostic
usefulness of a nomogram integrating preoperative ALBI and serum γ-glutamyl transpeptidase (GGT)
for postoperative OS and DFS, [70] as well as an ALBI-TAE model with three factors (beyond up-to-11
criteria, AFP >200 ng/mL, ALBI grades 2 or 3) in patients receiving TACE for BCLC-B stage HCC [43]
have also been reported.

3.2. ALBI and mALBI Grading as Part of Total Staging Scoring System and Treatment Algorithms

The Japan integrated staging score (JIS) [4,5], which is simply calculated using only the TNM
stage of the Liver Cancer Study Group of Japan (LCSGJ) [71] and Child–Pugh classification, has been
proposed as an easy total stage scoring system. Recently, the ALBI-TNM score (ALBI-T), calculated with
the TNM of LCSGJ and the ALBI grade instead of the Child–Pugh classification, has been developed as
a modified JIS [17,18,72,73]. Another method, the Modified Cancer of the Liver Italian Program (CLIP)
score with the ALBI grade, has also been reported [74–76]. It was noted that when the ALBI grade was
used instead of the Child–Pugh classification with the evidence-based clinical practice guidelines for
HCC of the LCSGJ (n = 3495), there was only a small difference with regard to the therapeutic selection
and the AIC of ALBI-T was better than that of JIS (21989.4 vs. 22075.1) [18]. In a multicenter analysis
(n = 6649), the AIC of mALBI-T, calculated with the mALBI grade and TNM of LCSGJ, was superior to
that calculated with ALBI-T and JIS (45327.1 vs. 45467.7 and 45555.8) [17]. Elsharawy et al. reported
that the AUCs for predicting prognosis of ALBI-T and mALBI-T were better than the other tools
(e.g., Child–Pugh classification, BCLC stage, ALBI grade, ALBI-based BCLC) as a validation study
(n = 1910) [77]. Thus, the development of not only ALBI but also mALBI grading is thought to provide
matching tools for contemporary clinical practice for the treatment of HCC cases (Table 3).

Table 3. Total scoring staging systems using ALBI and mALBI grading.

Authors Area No. of Patients Results for Predicting OS

Modified CLIP
with ALBI grade Shao [74] Taiwan 142

AIC and c-index: ALBI-CLIP vs.
CLIP = 995.0 vs. 1001.1, and 0.724
vs. 0.703, respectively

Modified CLIP
with ALBI grade Chan [75] China 1973

AIC and c-index: ALBI-CLIP vs.
CLIP = 15493.5 vs. 15534.3, and
0.789 vs. 0.785, respectively

Modified CLIP
with ALBI grade Cai [76] China

389 HBV-related
patients treated
with TACE

AIC: ALBI-CLIP vs. CLIP = 2620.2
vs. 2620.5,
AUCs for one- and two-year
survival: ALBI-CLIP vs. CLIP =
0.697 and 0.618 vs. 0.687 and
0.612, respectively



Appl. Sci. 2020, 10, 7178 10 of 16

Table 3. Cont.

Authors Area No. of Patients Results for Predicting OS

ALBI-T Hiraoka [72] Japan 2584

MST of score 0, 1, 2, 3, 4, and 5 of
ALBI-T vs. JIS: 137.7, 83.2, 53.4,
27.4, 5.0, and 1.4 vs. 97.6, 74.9,
39.7, 15.0, 4.0, and 1.0 months

ALBI-T Sonohara [73] Japan
235 treated with
surgical resection
(all Child-Pugh A)

ALBI-T 3, 4, 5 vs. 0, 1, 2: HR 1.94,
p = 0.004

mALBI-T Hiraoka [17] Japan 6649

AIC and c-index: mALBI-T vs.
ALBI-T vs. JIS = 45,327.1 vs.
45,467.7 vs. 45,555.8 and 0.755 vs.
0.744 vs. 0.739, respectively

ALBI grade: albumin-bilirubin grade; mALBI grade: modified ALBI grade; AIC: Akaike information criterion;
CLIP: Cancer of the Liver Italian Program; AUC: area under the curve; HBV: hepatitis B virus; TACE: transcatheter
arterial chemoembolization; MST: median survival time; ALBI-T: ALBI-TNM of LCSGJ; mALBI-T: mALBI-TNM
stage of LCSGJ.

4. Limitations of ALBI Grade

Although the ALBI score provides a good index for predicting complications following
adult-to-adult living donor liver transplantation and has been shown to have a predictive ability similar
to that of the Child–Pugh classification and MELD score [23], the weak points of the ALBI grade with
regard to the prognostic predictive power of the decompensated cirrhosis status (especially with ascites)
and ruptured HCC must be kept in mind. Many clinicians have a consensus that HCC patients with
uncontrollable ascites are not eligible for aggressive treatments, except for liver transplantation. In a
comparison of ALBI grade and MELD in patients undergoing transjugular intrahepatic portosystemic
shunt (TIPS) creation due to portal hypertension complications (variceal bleeding 55%, ascites 35%,
others 10%), Khabbaz et al. reported that only MELD was associated with a transplant-free survival [78],
while it was also a better predictor of both 30-day and overall survival as compared to the ALBI grade
(c-index: 0.74 vs. 0.64 and 0.63 vs. 0.59, respectively) [79], while Kim et al. reported that the MELD-Na
score could effectively identify hepatic function and prognosis in HCC patients with ascites when
compared with ALBI, Child–Pugh and MELD scores [80]. Additionally, Wu et al. demonstrated that
the Child–Pugh score could predict OS of patients with a ruptured HCC treated both with and without
resection (all p < 0.0001), whereas the ALBI grade could not [81]. Needless to say, it is necessary to pay
attention to the interpretation of the results in any assessment methods for hepatic reserve function in
constitutional jaundice patients with an elevated bilirubin level including Gilbert’s syndrome.

5. Conclusions

ALBI and mALBI grades are worthy of clinical application for patients receiving treatments for
HCC. With regards to predicting prognosis in those patients receiving curative as well as palliative
treatments for u-HCC, a more detailed assessment of hepatic function provided by ALBI and mALBI
grades can be used effectively in clinical situations. In the near future, the establishment of an HCC
treatment algorithm using ALBI/mALBI grades is anticipated.
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