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Abstract

Background The prognostic ability of albumin-bilirubin score (ALBI) to assess the hepatic dysfunction in patients
with hepatocellular carcinoma (HCC) was previously studied. Its role in the staging of liver fibrosis post chronic hepati-
tis C Virus (HCV) infection needs to be investigated.

Aim to assess the diagnostic value of the ALBI score compared to other non-invasive fibrosis scores in chronic HCV
patients.

Methods This cross-sectional study included consecutive chronic HCV patients from January 2015 till December
2018. Liver stiffness measurement (LSM) by transient elastography (TE) is currently one of the most validated nonin-
vasive methods for liver fibrosis staging and is used in daily practice as a reference for fibrosis assessment. ALBI grade
as well as Fibrosis-4 (FIB-4), Aspartate aminotransferase to platelet ratio index (APRI), LOK index and Géteborg Univer-
sity Cirrhosis (GUCI) scores were calculated for all of the patients.

Results A total of 781 chronic HCV patients were included. Around 54% of them had compensated cirrhosis. GUCI
score was the most sensitive one to difference between early fibrosis stages, FO vs. F1. LOK index and ALBI score did
not differ significantly between F1 and F2 stages unlike the other study markers. ROC curves revealed good diagnos-
tic capability of FIB-4 (AUROC: 0.85, 0.84), APRI (AUROC: 0.83, 0.83) and GUCI score (AUROC: 0.83, 0.83) for detecting
advanced fibrosis and cirrhosis, respectively. ALBI score had a moderate diagnostic role for diagnosing advanced
fibrosis and cirrhosis, AUROC of 0.73 and 0.74 respectively. At a cutoff value of -2.95, the sensitivity of ALBI score
approached 79%, the specificity was 53% for advanced fibrosis.

Conclusion ALBI score has a moderate diagnostic power score in the diagnosis of HCV-associated advanced liver
fibrosis and cirrhosis; however, FIB-4, APRI and GUCI scores outperformed the ALBI score.
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Introduction
Liver fibrosis is an important public health issue which
*Correspondence: represents the end result of sustained liver injury usually
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[1] as it is important for decision making regarding the
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initiation of therapy (e.g., antivirals for hepatitis B [HBV]
or hepatitis C [HCV]) and surveillance strategies for
hepatocellular carcinoma [HCC] and esophageal varices
in patients with cirrhosis as well as predicting the prog-
nosis [2].

Although liver biopsy is the traditional method of
reference for assessment of the degree of liver fibro-
sis in patients with CLD, it should be reserved for cer-
tain cases where more accurate fibrosis staging would
impact treatment decisions due to its invasiveness
and potential to cause significant complications [3,
4]. Accordingly, there was a necessity to develop non-
invasive methods to assess liver fibrosis resulting in dra-
matically enhanced clinical decision making in patients
with CLD [1]. These methods incorporated imaging-
based techniques (transient elastography, shear wave
elastography, magnetic resonance elastography) as well
as serum-based indices which have been increasingly
used in routine practice. With continuous progress in
the reliability, reproducibility and feasibility of these
non-invasive methods, their potential role in disease
management has been expanded [1].

Transient elastography (TE), an ultrasound-based elas-
tography, is increasingly used for the measurement of
liver stiffness (LS) as an alternative to liver biopsy. TE is
well validated in viral hepatitis with performance equiva-
lent in hepatitis B, C and HIV/HCV co-infection [5]. Its
main limitation is the non-feasibility of obtaining results
in case of ascites or morbid obesity as well as the device is
expensive and not widely available [6]. Consequently, sev-
eral serum biomarkers were developed as non-invasive
methods using simple and inexpensive routine labora-
tory tests to determine liver fibrosis stages. The fibrosis-4
(FIB-4) index and aspartate aminotransferase to platelet
ratio index (APRI) are commonly used to determine liver
fibrosis stages using age and serum biochemistry such as
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), and platelet count [7, 8]. Other biological
scores including Lok index and Géteborg University Cir-
rhosis (GUCI) score are also used; these scores calcu-
lated from standard biological tests that are used in daily
practice such as serum AST, ALT, international normal-
ized ratio of prothrombin (INR) and platelet count [9].
Recently, the albumin-bilirubin (ALBI) score was basi-
cally developed to predict prognosis in patients suffering
from liver cirrhosis with or without hepatocellular carci-
noma (HCC) [10]. According to this score, which is cal-
culated based solely on serum total bilirubin (T-Bil) and
albumin (Alb) alone, patient prognosis is classified into
one of three grades, called the ALBI grade. However, the
diagnostic accuracy of the ALBI score when used for liver
fibrosis staging in patients with chronic hepatitis has not
been investigated well [11].
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This study aims to evaluate the performance of the
ALBI score in comparison to other non-invasive mark-
ers in the staging of liver fibrosis in chronic HCV patients
using transient elastography (TE) as a reference method.

Materials and methods

Participants

This cross-sectional study included consecutive 781
chronic HCV patients attending Kasr Al-Aini Viral
Hepatitis Center, Cairo University from January 2015 till
December 2018. Patients aged 18—75 years with seropos-
itivity for HCV antibodies and detectable HCV RNA for
more than 6 months were eligible for this study. Patients
who had concomitant HBV or human immunodeficiency
virus infection, underlying liver disease e.g. autoimmune
hepatitis, decompensated liver cirrhosis, and hepato-
cellular carcinoma, or extra-hepatic malignancy were
excluded. Additionally, patients in whom TE examina-
tions could not be performed were excluded.

The demographic, clinical data and routine laboratory
work-up were extracted from the participants’ medical
records including: age, gender, body mass index [BMI],
presence of cirrhosis, and laboratory tests (complete
blood counts, liver biochemical profile (serum transami-
nases (AST, ALT), total serum bilirubin (TSB), serum
albumin, the international normalized ratio [INR]).
The upper limit of normal (ULN) for aminotransferase
level (ALT and AST) was defined as 40 IU/L. In addi-
tion, ultrasound scan of abdomen was done to assess
the general hepatic condition and to exclude ascites or
focal hepatic lesions. For each patient, liver stiffness
measurements (LSM) were assessed by TE using the M
probe for patients with BMI < 30 kg/m? and the XL probe
for patients with BMI>30 kg/m* Non-invasive fibrosis
scores were also calculated.

Transient elastography

LS was assessed by TE using FibroScan® 502 (Echo-
Sens, Paris, France). The same technical background
and examination procedures were done according to
the standards of the manufacturer’s recommendations
[12]. Ten valid measurements were performed, and the
median of LS was expressed in kilopascals (kPa). Results
were considered reliable if the success rate was>60%
and the interquartile range (IQR) was<30% of the
median value (M) of LSM (IQR/M<0.30%). In this
study, TE was considered as the reference method for
liver fibrosis evaluation to which the performance of the
ALBI score was compared. Staging of liver fibrosis was
established by TE according to predefined thresholds as
follows: < 7.1 kPa for non-significant fibrosis (F<2),>7.1
kPa for significant fibrosis (F>2), 9.5 kPa for advanced
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fibrosis (F >3), and >12.5 kPa for liver cirrhosis (F4) [5,
13]. The operator was blinded to the patients’ clinical
and laboratory data.

Calculated scores for assessing fibrosis
These scores were selected based on the criteria of being
simple and inexpensive routine laboratory tests.

a) ALBI score was calculated using the formula [10]:
Log10 total bilirubin (umol/L)x0.66+albumin (g/L)x (0.085).
b) APRI score was calculated using Wai’s formula [8]:
(AST/upper limit of normal)/ Platelet count (10°/L) X 100.
¢) FIB-4 score was calculated using Sterling’s formula [7]:

Age (years) X AST (IU/L) / platelet count (10°/L) X
JALT (IU/L).

d) GUCI, calculated using the formula [14]:

AST (Upper Limits of Normal) x INRX 100/ platelet
count (x 10°/L).

e) Lok score, calculated using the formula [15]:

Log odds=-5.56—0.0089 x number of platelets (10°/
mm?) +1.26 X (AST/ALT) +5.27 X INR.

Lok=[exp (log odds)]/ [1+exp (log odds)].

The study was approved by the Institutional Review
Board (IRB) of the Faculty of Medicine, Cairo University.
Written informed consent was obtained. The study was
designed to respect all the ethical guidelines of the 1975
Declaration of Helsinki and its later amendments with
Good Clinical Practice (GCP) guidelines.

Statistical analysis

For descriptive statistics, mean (SD) or median (IQR)
were used for numerical data and frequency (percentage)
was used for categorical data. The distribution of data
was tested using the Shapiro-Wilks test. The t test was
used for the comparison of normally distributed numeri-
cal variables between the two independent groups; while
the Mann—Whitney test was used in case of non-normal
distribution. ROC curves were constructed to assess the
diagnostic value of the non-invasive fibrosis markers
in detecting advanced fibrosis and liver cirrhosis. P val-
ues<0.05 are considered significant. STATA 15.1 (Copy-
right 1985-2017 StataCorp LLC) statistical program was
used for the analysis.
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Results

Patients’ characteristics

The main characteristics of the studied patients are out-
lined in Table 1. The median age of the study patients
was 55 years (range 23-72) with male predominance
(62.48%). Stages of hepatic fibrosis based on LSM using
TE as the reference method were as follows; 108 (13.8%)
patients had FO, 56 (7.17%) had F1, 101 (12.9%) had F2,
95 (12.16%) had F3 and 421 (53.9%) had F4. The median
values of the ALBI score, FIB-4 score, APRI score, LOK
index, and GUCI score were -2.77, 2.27, 0.78, 0.51, and
0.88, respectively.

Performance of the ALBI score and the conventional
non-invasive fibrosis indices for hepatic fibrosis staging
The median values of the ALBI score, FIB-4, APRI score,
LOK index, and GUCI score for different fibrosis stages
are presented in Fig. 1. There was a significant difference
in the ALBI score between F4 vs F3 (P= <0.0001) but
no significant difference in its value was observed when
comparing between no to moderate degree of fibrosis

Table 1 Baseline patients’ criteria (1=781)

Variables Median (IQR)/ Number (%)
Age (years) 55 (48-60)
Gender, Male n (%) 488 (62.48%)
BMI (Kg/m? 29.34 (26.57-32.7)
Laboratory parameters
WBCs 5.7 (4.6-7.1)
Hemoglobin 142 (129-154)
Platelets 160 (125-218)
ALT 48 (33-75)
AST 46 (32.8-69)
Total bilirubin 0.7 (0.5-0.9)
Albumin 4.1 (3.7-44)
INR 1.1(1.01-1.2)
HCV RNA 654x10° (162133-186% 10%)
Fibrosis stages
FO 108 (13.8%)
F1 56 (7.17%)
F2 101 (12.9%)
F3 95 (12.16%)
F4 421 (53.9%)
Liver fibrosis parameters
FIB-4 227 (1.40-3.49)
APRI 0.78 (047-1.37)
ALBI score -2.77 (-3.05--2.43)
LOK index 0.51(0.32-0.70)
Gud 0.88 (0.50-1.55)
Liver stiffness 13.8(7.7-234)

Numerical data presented as median (IQR)
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Fig. 1 Boxplot showing the values of non-invasive fibrosis markers (ALBI, FIB-4, APRI, LOK index, GUCI score) in different stages of fibrosis

(FO-F2) with advanced fibrosis and cirrhosis (F3-F4) and
between F3 and F2, F2 and F1, and F1 vs FO (P=0.1, 0.7,
and 0.3, respectively). The other non-invasive fibrosis
indices were more sensitive to difference in earlier fibro-
sis stages e.g. FIB-4 score, APRI score, LOK index, and

GUCI score significantly differed between F3 and F2 and
between F4 and F3 as shown in Fig. 1.

Receiver operating characteristics (ROC) curves were
performed to determine the best cut-off values for the
ALBI score in discriminating advanced fibrosis (F3)
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and cirrhosis (F4). As shown in Table 2, the AUROC of
ALBI score was 0.73 and 0.74 in identifying F3 and F4
respectively. At Cut-off value of -2.95, the sensitivity was
77.78%, specificity was 52.83% and accuracy was 70.04%
for predicting advanced fibrosis (F3). At a cut-off of -2.91,
the sensitivity was 80.05%, the specificity was 53.3% and
accuracy 67.73% for predicting cirrhosis (F4).

The AUROC for FIB-4, APRI, and GUCI scores showed
good accuracy in the detection of advanced fibrosis (F3)
and liver cirrhosis. The AUROC values were 0.85(0.82—
0.88) and 0.84 (0.82—0.87) for FIB-4, 0.83 (0.79—0.85) and
0.83 (0.80-0.86) for APRI score, and 0.83(0.80-0.85) and
0.83 (0.80-0.86) for GUCI score for advanced fibrosis and
cirrhosis respectively. LOK index showed fair accuracy in
advanced fibrosis and cirrhosis detection, AUROC value
of 0.77and 0.76 as shown in (Table 2 and Figs. 2 and 3).

Discussion

Several non-invasive tests have been developed and have
revolutionized the way we diagnose liver fibrosis for their
safety, easy-to-perform, and good reliability and feasi-
bility. This leads the researchers to expand their role in
disease management and has driven much attention in
evaluation of novel innovative markers [1].

This study aimed at evaluating the performance of the
ALBI score as a non-invasive marker for assessment of
advanced hepatic fibrosis and liver cirrhosis and com-
paring its value to other non-invasive fibrosis markers;
FIB-4 and APRI scores, using TE as a reference method.
Additionally, the GUCI score and LOK index were
investigated.

The ALBI score has been initially reported by Johnson
et al. to estimate liver function status in patients with
HCC and to stratify them into categories at different risk
stages [10]. Since ALBI-based score has been shown to be
an independent prognostic factor for survival and have
a similar or a better prognostic performance to Child—
Pugh (CP) and MELD scores in patients with HCC; [16,
17] therefore, researchers are encouraged to assess the
accuracy of the ALBI score in predicting outcomes in
liver diseases other than HCC such as primary biliary
cholangitis [18], hepatitis B [19], acute upper gastrointes-
tinal bleeding [20] and acute-on-chronic liver failure [21].
However, to date only a few studies evaluated the role of
ALBI score as a novel marker of non-invasive assessment
of hepatic fibrosis in chronic hepatitis C [11].

In the present study, we found that the ALBI score was
significantly higher in patients with liver cirrhosis com-
pared to those with F3 stage (P= <0.0001); nonetheless,
it did not show significant difference between each two
of the earlier fibrosis stages. We could also demonstrate
that the ALBI score exhibited a fair diagnostic ability in
detecting advanced fibrosis (F3) and liver cirrhosis (F4)
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Table 2 Performance of non-invasive fibrosis markers in the
detection of advanced hepatic fibrosis

Advanced fibrosis (F3)  Cirrhosis (F4)

ALBlscore  AUC (95%Cl)  0.73 (0.69-0.77) 0.74 (0.71-0.78)

Best cut-off ~ -2.95 -291

Specificity 52.83 5333

Sensitivity 78.88 80.05

LR+ 1.67 1.71

LR- 040 037

Accuracy 70.04 67.73
FIB-4 score  AUC (95%Cl)  0.85(0.82-0.88) 0.84 (0.82-0.87)

Bestcut-off 18 3.25

Specificity 73.21 933

Sensitivity 82.17 46.8

LR+ 3.07 7.02

LR- 0.24 0.57

Accuracy 79.13 68.3
APRlIscore  AUC (95%Cl)  0.83(0.79-0.85) 0.83 (0.80-0.86)

Best cut-off 0.6 0.72

Specificity 63.02 7.7

Sensitivity 81.01 77.2

LR+ 2.19 2.72

LR- 0.30 032

Accuracy 74.9 74.65
LOKindex  AUC (95%Cl) 0.77 (0.74-0.81) 0.76 (0.73-0.79)

Best cut-off 04 041

Specificity 60.38 57.22

Sensitivity 80.04 80.29

LR+ 2.02 1.88

LR- 033 0.34

Accuracy 73.37 69.65
GUClscore  AUC (95%Cl)  0.83 (0.80-0.85) 0.83 (0.80-0.86)

Best cut-off  0.52 061

Specificity 54.34 55

Sensitivity 88.18 87.17

LR+ 1.93 1.94

LR- 022 0.23

Accuracy 76.70 72.34

Abbreviations: ALBI Albumin-Bilirubin, FIB-4 Fibrosis-4, APRI Aspartate
aminotransferase to Platelet Ratio Index, GUCI Goteborg University Cirrhosis

Index

with an AUROC values of 0.73 (0.69-0.77) and 0.74
(0.71-0.78) respectively.
Compared to FIB-4 and APRI scores, ALBI score has

lower AUROC in distinguishing advanced fibrosis as well
as cirrhosis. The AUROC for detecting cirrhosis were
0.84 (0.82-0.87) for FIB-4 and 0.83 (0.80-0.86) for the
APRI score.

Our results agreed with Fujita et al., who demonstrated
fair diagnostic ability for the ALBI score in distinguishing



Hashem et al. Egyptian Liver Journal

(2023) 13:40

1.00 -

Sensitivity
o o o
N 0 ~
) o 4
1 1 1

0.00

Page 6 of 8

0.00 0.25

0.50 0.75 1.00

1-Specificity

—e— FIB-4 ROC area: 0.847
—m=—— GUCI ROC area: 0.826
—»—— ALBI ROC area: 0.732

—&— APRI ROC area: 0.825
—a—— Lokindex ROC area: 0.776
Reference
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Fig. 3 ROC curves for the diagnostic ability of non-invasive fibrosis markers in diagnosing cirrhosis (F4)

advanced fibrosis with an AUROC between 0.7 and 0.8,
which was smaller than those of the FIB-4 and APRI
scores. On the contrary, they showed a good perfor-
mance in distinguishing cirrhosis from non-cirrhosis
(AUROC between 0.8 and 0.9) which was comparable
to FIB-4 and APRI scores [11], unlike what was found in
our study. Moreover, another study showed that the ALBI
score has a moderate diagnostic ability in HBV patients,
distinguishing cirrhotic from non-cirrhotic status with an
AUROC of between 0.8 and 0.9 [22].

ALBI score was also assessed in another study which
showed its good ability in detection of advanced fibro-
sis and cirrhosis in Egyptian patients with HCV. They

identified a cut off value of -2.781 as a predictor of
advanced liver fibrosis and cirrhosis with an AUROC
of 0.832 showing a sensitivity of 74.8%, specificity of
80.2%, PPV 86.8%, NPV 64.6% and positive likelihood
ratio=3.77 [23].

The best cut-off values for ALBI score in our study were
-2.95 (sensitivity 78.9% and specificity 52.8%) and-2.91
(sensitivity 80.1% and specificity 53.3%) for diagnosing
advanced fibrosis and cirrhosis respectively.

On the other hand, there was no significant difference
in ALBI score in the current study between moderate and
mild fibrosis which was contradictory to what was shown
by Fujita and his colleagues who stated that there was a
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significant difference in ALBI levels between patients
with a fibrosis stage of F3 compared to those with a stage
of F2 [11].

The ALBI score differs from other fibrosis indices
that it does not include platelets, hepatic transaminases
or age. The diagnostic accuracy of the ALBI score for
liver fibrosis staging is preserved in thrombocytopenic
patients caused by diseases not related to liver fibrosis,
such as idiopathic thrombocytopenia and drug-induced
thrombocytopenia. A potential weakness of the ALBI
score is that it depends on serum albumin in its equation
which its level could be influenced by other disease such
as glomerulonephritis.

The limitations of the study include its retrospec-
tive nature, lack of assessment of the prognostic role
of the ALBI score in this cohort added to its limitation
to patients with chronic HCV infection disallowing its
application in liver diseases of other etiologies. In addi-
tion, liver biopsy which remains the gold standard for
assessment of liver fibrosis and cirrhosis was not per-
formed which would have been more accurate as a refer-
ence method.

Conclusion

Evaluation of different serum fibrosis biomarkers is nec-
essary for non-invasive assessment of liver status. ALBI
score despite being a tool estimating the degree of liver
fibrosis, it did not appear to add more value to the other
indices currently used in practice.
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