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The Albumin-Bilirubin (ALBI) score as a new model to
assess liver function in acute heart failure

Abstract

Liver dysfunction is one of the most recognized complications in patients with acute
Heart Failure (HF) and therefore, a reliable liver function score may be useful to help
risk stratify these patients. A number of measures of liver function have been proposed
as predictors of operative risk in patients with liver disease, such as the Child-Pugh
grade and the Model of End-Stage Liver Disease (MELD). However, there are several
limitations to both and they may not be as clinically useful in fully assessing patients
with HE

More recently, the Albumin-Bilirubin (ALBI) score was developed as a new model
to assess liver function in liver disease. The ALBI score incorporates two variables,
serum albumin and total bilirubin. Although there have been scattered reports recently
examining the association between ALBI scores and HE the relationship between
ALBI scores and HF and cardiovascular disease has not yet been elucidated. This
article reviews and discusses the findings on ALBI and HF reported to date and future

perspectives.
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Introduction

Heart Failure (HF) is a major cause of death among elderly individuals in many
countries. Since Japan and many Western countries have entered an era of an ultra-
aging society, HF has become a significant public health problem. It has been reported
that each episode of acute HF may lead to dysfunction or injury of end-organs other
than the heart, such as the liver, kidneys, brain, or lungs. All of these organs interact
with each other, and because of this, many subsequent consequences may result [1-
3]. Therefore, acute HF is not simply a failure of a single organ. In particular, liver
dysfunction is a well-known major complication in patients with acute HE and

interactions between the heart and the liver are becoming increasingly recognized.
Literature Review
Hepatic dysfunction score and HF

Various scoring models have been used to assess risk in patients with HE For example,
the Heart Failure Survival Score, the Seattle Heart Failure Model and the Get With The
Guidelines Heart Failure (GWTG-HF) risk score have all been shown to effectively
identify patients at high risk for clinical events and death in cohorts of HF patients [4-
6]. While these models incorporate a multitude of variables, they fail to fully address the
impact of liver dysfunction. The cardio-hepatic syndrome, a condition characterized by
the development of congestive hepatopathy and subsequent cirrhosis in patients with
advanced HE has long been recognized in clinical settings [7]. Moreover, abnormal
liver function test results in patients with HF have been linked to poor outcomes and a

higher risk of death vs. those without abnormal liver function tests [8-10].
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There are several reports on the usefulness of composite scoring
systems of liver dysfunction in patients with HE One scoring
system is the established Model for End-Stage Liver Disecase
(MELD), which was developed for patients with hepatic
cirrhosis awaiting liver transplantation. The MELD may provide
information on HF patients by measuring the progression of liver
dysfunction based on a patient’s creatinine, total bilirubin, and
International Normalized Ratio (INR) [11]. These 3 laboratory
parameters are non-cardiac biomarkers that represent hepatic
and renal dysfunction and their impact on coagulation [12]. This
makes the MELD score suitable for the prognosis of advanced HF,
a state of multiorgan dysfunction secondary to impaired cardiac
function, with known hepatic and renal dysfunction in advanced
stages of the disease. Indeed, MELD scores reflect dynamic
changes in liver function that may respond to HF therapies and
hemodynamic stabilization [13,14]. In addition to its established
role in determining the urgency for liver transplantation, the
MELD scoring system has also been shown to be a versatile
tool for predicting outcomes in patients with cirrhosis who are
undergoing cardiac surgery [15,16], patients with advanced HF
undergoing left ventricular assist device implantation [17], and
patients undergoing heart transplantation [18]. Furthermore,
alternative MELD scoring systems may offer improved prognostic
efficacy [19-21]. This is particularly true for the MELD excluding
INR (MELD XI) score, which excludes INR as a variable and is
therefore, a more reliable marker of risk in patients with elevated

INR secondary to anticoagulation medications [22].

However, some reports have also found this alternative MELD
score to be useful for patients with HF due to its incorporation
of renal function indicators, a reasonable HF prognostic marker
[23]. Moreover, there may be limitations to alternative MELD, as
[24] many studies do not adjust the prognostic value of MELD
XI scores with other potential confounders. More specifically, for
example, there are no studies examining the prognostic ability
of the MELD XI score independent of blood urea nitrogen.
This is important because blood urea nitrogen has been strongly
confirmed as a prognostic factor in patients with acute and chronic
HE The prognostic ability of the MELD XI score independent
of blood urea nitrogen should be more thoroughly examined,
because blood urea nitrogen is an easily available biomarker in
clinical practice [24]. Furthermore, the usefulness of MELD Na,
another modification of MELD, may also be attributed to its
incorporation of sodium, which is closely related to the prognosis

of HF [23].
ALBI literature review

The Albumin-Bilirubin (ALBI) score was developed in 2015 as
a newer parameter to assess liver function in patients with liver
disease. The ALBI score incorporates serum albumin and total

bilirubin, and it was developed in patients with Hepatocellular

Carcinoma (HCC) as a response to problems encountered with
the Child-Pugh (C-P) grade [25]. Those problems were that
some factors were subjective (i.e., ascites and encephalopathy),
while other factors such as serum albumin and ascites were
interrelated. Based on 1,313 patients with HCC of all stages from
Japan, proponents of the ALBI [25] developed a simple model
to assess liver function that involved only serum and albumin
levels. The model was evaluated using similar cohorts from other
geographical regions (n=5,097) and other clinical situations
(patients undergoing resection (n=525) or sorafenib treatment
for advanced HCC (n=1,132)). The specificity of the model for
liver dysfunction was also assessed in patients with chronic liver
disease but without HCC (n=501). The model, the ALBI grade,
performed at least as well as the C-P grade in all geographic
regions. The majority of patients with HCC had C-P grade A
disease at presentation. Yet, within this C-P grade, ALBI revealed
2 classes with clearly different prognoses. Therefore, the utility of
the ALBI in patients with chronic liver disease alone supports the
contention that the ALBI grade is an index of liver dysfunction.
Indeed, the ALBI grade offers a simple, evidence-based, objective,
and discriminatory method of assessing liver function in HCC
that has been extensively tested in an international setting. This
new model also eliminates the need for subjective variables such
as ascites and encephalopathy, which are requirements in the

conventional C-P grading system.

The ALBI score is calculated using the following formula: (log 10
total bilirubin (mmol/L) x 0.66)+(albumin (g/L) x -0.085). ALBI
grade categories are: < -2.60=grade 1, >-2.60 to < -1.39=grade 2,
>-1.39=grade 3. Some countries and regions may have units that
differ from those used in daily clinical practice and therefore, the
ALBI may require close attention to units and detailed calculations.
Indeed, the ALBI scores are not easy to calculate, so therefore, a
published nomogram for the ALBI score may aid clinicians in the

use of this score in clinical settings [25] (Figure 1).

To date, 5 papers regarding the ALBI score and HF have been
published from Asia. In late 2019, Matsue and colleagues published
a study on 1,190 cases of acute HF [24]. The authors evaluated
ALBI and MELD XI as indicators of liver function and their
associations with clinical profiles and one-year prognoses. They
hypothesized that liver dysfunction in acute HF is more strongly
associated with fluid overload than with fluid redistribution.
Therefore, the authors examined the association between a “Simple
Fluid Overload” (SFO) score, the ALBI and the MELD XI. The
SFO was calculated by counting the number of the following signs
that represent fluid overload: Peripheral edema, jugular venous
distention, pulmonary rales, and pleural effusions on chest x-ray.
Overall, the authors found that the ALBI score was associated with
the SFO score and with one-year prognosis, but the MELD XI
was not. They concluded that even though the pathophysiological
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background should be evaluated in future studies, the ALBI score
may be a promising liver dysfunction score that incorporates

information on fluid overload and prognosis in acute HE
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Figure 1: Nomogram for rapid assessment of the ALBI score. Colors refer to ALBI
grades 1, 2, and 3. (Modified quote from [25]).

Two other papers have reported on the association between ALBI
score and short-term prognosis of acute HE i.e., in-hospital
mortality. One of these papers, published from our institution
(Sassa General Hospital, Tokyo, Japan), was a study of 262
Japanese elderly patients (median age, 86 years) who were admitted
to our hospital for treatment of acute HF [26]. A GWTG-HF risk
score was calculated as an established risk model for each patient.
During hospitalization, 37 patients (14.1%) died. The in-hospital
mortality rate was significantly higher in patients with ALBI scores
>-2.25 compared with patients with ALBI scores < -2.25 (21.1%
vs. 4.5%, respectively; P=0.0001). Multivariate analysis revealed
that the GWTG-HF scores, the B-type Natriuretic Acid (BNP)
levels and ALBI scores were independently associated with in-
hospital mortality. Table 1 and Figure 2 show the receiver operating

curve analysis of each model that estimated in-hospital mortality

based on the results of the multivariate analysis. Compared with
the GWTG-HF model (Model 1), a significant net reclassification
improvement occurred with the addition of the BNP level (Model
2). Compared with Model 2, there was a further significant increase
in net reclassification improvement with the addition of the ALBI
score (Model 3). The results of our study indicated a high ALBI
score to be independently associated with in-hospital mortality in

patients hospitalized for acute HE

Table 1: Area under the curve analysis of each model and

associated net reclassification improvement (Modified quote
from [26]).
AUC (95% CI) NRI (95% CI) p

Variables

Model 1 (GWTG-
HF risk score)

Model 2 (Model
1+BNP level)

Model 3 (Model
2+ALBI score)

0.81(0.73-0.88)

0.85(0.77-0.92) | 0.55(0.21-0.89) * 0.0017

0.88 (0.82-0.94) |0.46 (0.12-0.80) ** 0.0085

Note: AUC: Area Under the Curve; NRI: Net Reclassification Improvement;
GWTG-HF: Get With The Guidelines Heart Failure; BNP: B-type Natriuretic
Peptide; ALBI: Albumin-Bilirubin

*vs. Model 1.
**vs, Model 2.
1.0 :
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Figure 2: Area under the receiver operating curves for estimating in-hospital
mortality in our study patients (n=262). See also Table 1. (Modified quote from
[26]). Note: (——) Model 3 (model 2+ ALBI), (— ) Model 2 (model + BMP), (
—) Model 1 (GWTG-HF)

Similarly, Han, et al. [27] reported the relationship between in-
hospital mortality and ALBI in acute HF in a large number of
patients (n=9749) in China. The authors reported that in-hospital
mortality was higher in those patients with higher ALBI scores.
The ALBI score was not only independently associated with
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outcome, but there was also a stronger association between in-
hospital mortality and a combination of BNP and ALBI vs. BNP
alone. Unfortunately, the GWTG-HF score is lacking as a well-
established predictive model, but this is a valuable study of a large

number of cases of acute HE.

Two other studies on the ALBI examined the relationship between
ALBI, Cardiac Resynchronization Therapy (CRT) response, and
prognosis in HF reduced Ejection Fraction (HFrEF) patients
undergoing CRT [28,29]. Saito, et al. [28] showed that in 274
HFrEF patients, a high ALBI score before CRT implantation
was associated with HF severity. The definition of HF severity in
this study was based on New York Heart Association functional
class, BNDP level, tricuspid regurgitation severity, pulmonary
hypertension, and inferior vena cava diameter. A high ALBI
score before CRT implantation was also associated with a worse
prognosis after implantation. Finally, the authors found an
improved ALBI in CRT responders evaluated after 6 months,
and adding an ALBI score to the existing VALID-CRT score
strengthened the association with one-year prognosis. Similarly,
Yamada, et al. [29] compared ALBI scores and left ventricular
ejection fraction before and six months after CRT implantation
in 180 HFrEF patients. They also evaluated subsequent prognosis.
The subjects were divided into 4 groups according to ALBI score
(high/high, low/high, high/low, low/low). At a median follow-up
of 50 months, the high/high and low/high groups had a poorer
prognosis. These results showed that a lower ALBI score after, but
not before, implantation is associated with a better prognosis.
Since there were no significant differences in improvement of
left ventricular ejection fraction after CRT implantation in the 4
groups, the authors concluded that left ventricular contractility

was not associated with ALBI score.
Discussion

In the discussion of these studies, it is considered that a decrease
in serum albumin, an increase in serum bilirubin, and the
subsequent increase in ALBI score are brought about mainly by
hepatic congestion due to right HE but also partly by hepatic
hypoperfusion. Earlier reports have shown that both albumin
[30,31] and bilirubin [32,33] alone are prognostic factors in
patients with HE Therefore, the ALBI score, as a combined
measurement of albumin and total bilirubin, may become a more
attractive prognostic index in patients with HE and not just for
patients with HCC.

In the field of liver diseases, liver function tests and ALBI assume
roles as indicators of liver function by themselves. On the other
hand, in the field of circulation, these tests can be regarded as
indices that reflect “how the liver feels” as a result of low cardiac

output and congestion, i.e., forward and backward failure of the

failing heart. Comprehensive HF prognostic models such as the
GWTG-HEF risk score or the Seattle Heart Failure Model mainly
include blood pressure, heart rate, and left ventricular ejection
fraction, which are essentially “sender” indicators. The same is
true for echocardiography, cardiac magnetic resonance imaging,
and other cardiac function indices. On the other hand, ALBI,
which is evaluated as a receiver index of circulation, may reflect
hemodynamics that cannot be fully evaluated by the so-called
“sender indices” alone. In fact, in the final paper [29] introduced
in this review, it was reported that the prognosis of HF patients
was better in cases with improved ALBI, even though the change
in left ventricular ejection fraction after 6 months with CRT was
the same. This is interesting because it suggests that improvement
in the receiving index, not the sending index, is better associated

with prognosis.

To date, only retrospective studies have been reported. There are
still many unknowns, such as the meaning of short-term and long-
term changes during the course of the disease, the significance
of the value of ALBI in acute exacerbations of chronic HE and
the usefulness of ALBI in patients with coexisting liver disease.
For example, the association between nonalcoholic fatty liver
disease, the most common liver disease in Western countries, and
coronary artery disease has been widely reported [34], however,
the association between nonalcoholic fatty liver disease and HF
is not fully understood, and the usefulness of the ALBI score is
unknown. Vascular endothelial function is known to be associated
with prognosis of HF and exercise tolerance, but patients with
hepatitis C virus-related chronic hepatitis have impaired vascular
endothelial function [35]. There is also report [36] of an association
between serum total bilirubin level and coronary endothelial
function in obese patients. Therefore, whether ALBI score as well
as vascular endothelial function is a useful prognostic factor in
HF patients with hepatitis C virus-related chronic hepatitis awaits

further investigation.
Conclusion

Based on previous reports, we have outlined the relationship
between ALBI and HE. There have been no reports of prospective
studies examining the relationship between ALBI score and HE
Therefore, future prospective studies are needed to determine
whether the new liver function index, ALBI, can be useful in the
management or risk stratification of HF patients with various
comorbidities and conditions such as nonalcoholic fatty liver

disease and hepatitis C virus-related chronic hepatitis.
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