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Abstract

Background: In many health systems, primary care is the main source of health care
services. Liver cirrhosis is a silent disease that causes no signs or symptoms until
decompensation occurs. Therefore, a simple and readily accessible tool for predicting
advanced liver fibrosis and cirrhosis is needed to aid general practitioners in primary care
settings. Aim: To explore the predictive performance of Albumin Bilirubin (ALBI) score
as a non-invasive serum biomarker for advanced liver fibrosis and cirrhosis. Methods:
This case-control study was conducted at Zagazig University Hospitals, Egypt, and
comprised 400 participants divided into two equal groups. Group (I): 200 chronic HCV
patients with advanced liver fibrosis and cirrhosis [F3-F4] and Group (I1): 200 healthy
controls. ALBI score was calculated for all study participants. Results: The AUROC for
the ALBI score was 0.832 (95% CI: 0.787-0.872) (p-value <0.001), sensitivity= 74.8%,
specificity= 80.2%, PPV= 86.8%, NPV =64.6%, and positive likelihood ratio=3.77. The
cut-off value to differentiate chronic HCV patients with advanced liver fibrosis and
cirrhosis from healthy controls was -2.781. Sub-group analysis of chronic HCV cases
showed a statistically significant difference in the mean ALBI score between (F3) and
(F4) cases (p-value<0.0001) with an AUROC of 0.654 (p-value=0.028). Conclusion:
ALBI score is reliable for predicting advanced liver fibrosis and cirrhosis and could be

valuable in primary care.

Keywords: ALBI score, liver fibrosis, liver cirrhosis, non-invasive markers, hepatitis C,

primary care, Egypt.

Introduction

In some countries, the mortality rates for liver diseases are four times higher than in the
1970s [1]. The progression of liver fibrosis, which has no signs or symptoms, leads to
liver cirrhosis, decompensation, hepatocellular carcinoma (HCC), and eventually death
[2]. Liver fibrosis develops due to chronic exposure to various causes of liver injury.
Unfortunately, most individuals are unaware that they have liver cirrhosis until a

decompensating event occurs [3].
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The liver biopsy is the gold standard for identifying and quantifying liver fibrosis.
However, the invasive nature of the procedure, related hazards, and sample errors have
resulted in low patient acceptability. Consequently, there is considerable interest in
establishing the diagnosis of hepatic fibrosis without the use of liver biopsy, which
necessitates the development of non-invasive liver fibrosis markers [4]. Several non-
invasive blood biomarker tests, such as Fibrosis-4 (FIB-4), Aspartate Transaminase to
Platelets Ratio Index (APRI), and Fibro-test, are already available, in addition to

advanced imaging techniques, including Transient Elastography (TE) and Magnetic
Resonance Imaging (MRI) [5-7].

The UK Lancet Liver Commission's main recommendation was to "strengthen early
diagnosis and treatment of liver disease in primary care.” A risk assessment tool that
relies on regular blood results (typically already accessible) could thus be clinically
beneficial [1].

The Albumin-Bilirubin (ALBI) score was initially developed to predict the prognosis in
cirrhotic patients with or without HCC. It includes only two parameters, serum albumin,
and bilirubin, both of which are objective indicators. According to this score, patients are
classified as grade 1 with lowest mortality risk (ALBI score < -2.60), ALBI grade 2
(score -2.60 < and < - 1.39) with intermediate mortality risk, and grade 3 (score >-1.39)

with highest mortality risk [8].

The ability of the ALBI score to predict advanced liver fibrosis and cirrhosis has not been
thoroughly investigated. Therefore, we conducted this study to explore the performance
of the ALBI score as a predictor of advanced liver fibrosis and cirrhosis (F3 and F4) in

chronic Hepatitis C (HCV) Egyptian patients compared to healthy individuals.

Methods
a) Study setting and sample size

This case-control study was conducted at Zagazig University Hospitals, Egypt, between

2018-2020. The study included a total of 400 participants. The sample size was
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calculated from the results of a previous study [8] using MedCalc software according to
the following parameters: type | error (o) =0.05 and type Il error (B) = 0.20.

b) Study population

The study comprised two equal groups: Group (1): 200 Egyptian patients with chronic
HCV infection who were seeking Direct Acting Antiviral (DAAS) treatment for chronic
HCV infection, and Group (I1): included 200 healthy controls. The patients were eligible
for enrollment in the study if they met the following inclusion criteria: (1) age>18 years,
(2) male or female, (3) Chronic HCV infection confirmed by the presence of positive
serum HCV antibodies and by quantitative Polymerase Chain Reaction (PCR), (4)
advanced liver fibrosis and cirrhosis (F3&F4) diagnosed by fibroscan, (5) no evidence of
HCC by both pelvi-abdominal ultrasound and serum Alfa-fetoprotein (AFP) level. The
patients were excluded from the study if they met the following exclusion criteria: (1)
age<18 vyears, (2) evidence of decompensated liver disease, (3) evidence of HCC by
pelvi-abdominal ultrasound, triphasic pelvi-abdominal Computed Tomography (CT), and
serum AFP level, (4) other causes of liver fibrosis and cirrhosis. TE was performed for all
chronic HCV-infected patients using Echosense 502 machine. The results of TE were
interpreted as follows: FO-F1= 2-7 kPa, F2=8-9 kPa, F3= 9.5-13 kPa, F4= 14 kPa or
higher [9]. All healthy controls tested negative for serum HCV antibodies and HBs Ag.
The pelvi-abdominal ultrasound was performed for the control group and was

unremarkable.

c¢) Calculation of ALBI score

The ALBI score was calculated according to its original report [10]:
ALBI score = Logip T-Bil (umol/L) x 0.66 + Alb (g/L) x (—0.085).

d) Ethical considerations

The study followed the Declaration of Helsinki's ethical guidelines for medical research

and was approved by the Institutional Review Board of the Faculty of Human Medicine

Ali DM et al.2022 35



African Journal
of Gastrosnterciogy &

African journal of gastroenterology and hepatology

at Zagazig University (ZU-IRB No0.9625). All participants signed a written informed

consent form.
Statistical analysis

The Statistical Package for Service Solution (IBM SPSS version 26) was used to generate
the results. The normality of the data was tested using Kolmogorov-Smirnov single
sample test. Numerical variables were summarized as mean and standard deviation.
Qualitative variables were expressed as frequencies and percentages. Comparison
between numerical variables was made using two independent samples T-test. A
comparison between qualitative variables was created using the Chi-Square test. The
optimal cut-off value was calculated using the Receiver Operator Characteristic Curve

(ROC) analysis. Probability is considered significant if equal to or less than 0.05.

Results
a) Characteristics of the study participants

The study included 200 chronic HCV patients with advanced liver fibrosis and
established cirrhosis (F3&F4). Of them, (n=88, 44%) were males and (n=112, 56%) were
females. At the same time, the control group included 200 healthy individuals (n=96,
48%) were males and (n= 104, 52%) were females; (p value=0.4). The mean +SD age for
chronic HCV cases was 58.8+6.7 compared to 57.21+4.2 for the healthy controls (p
value=0.15). Demographic and laboratory characteristics of both groups are shown in
Table (1). Both groups had a statistically significant difference regarding serum bilirubin,
albumin, ALT, AST, WBCs, and platelets count (p-value <0.0001). Based on the
fibroscan results (n=160, 80%) patients had F4 and (n= 40, 20%) had F3 liver fibrosis.

The mean fibroscan result for the chronic HCV cases was 26.5+14.4 kPa (range: 11-75).
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Table 1. Demographic and laboratory characteristics of the study participants.

Variable Cases (n=200) Controls (n=200) P- value
(Mean £SD)
Age (years) 58.8+6.7 57.21+4.2 0.15
Sex (n, %)
Females 112 (56%) 104 (52%) 0.4
Males 88 (44%) 96 (48%)
Bilirubin (mg/dl) 1.05+0.65 0.63+0.38 <0.0001
Albumin(g/L) 3.66+0.65 4.26+0.40 <0.0001
ALT (IU/L) 64.8+35.9 39+31.6 <0.0001
AST (1U/L) 75.1+52.8 51.5+57.3 <0.0001
FBC
e WBCs (x10%L) 5.53+2.1 7.4+1.9 <0.0001
e HB (g/dl) 13.49+4.1 14£1.5 0.09
e Platelets (x10%/L) 127.8+63.6 204.1+72.67 <0.0001

b) Comparison of ALBI score in both chronic HCV cases and healthy controls

There was a highly statistically significant difference between cases and controls as
regards both ALBI grades and score, as shown in Table (2). According to ALBI grades,
(n=70, 35%) of chronic HCV patients had values corresponding to ALBI grade 1,
(n=120, 60%) patients had values fitting ALBI grade 2, and (n=10, 5%) patients had a
score corresponding to ALBI grade 3. Regarding the controls, (n=177, 88.5%) had
values corresponding to ALBI grade 1, (n=22, 11%), and (n=1, 0.5%) had values
corresponding to ALBI grade 2 and 3, respectively (p-value <0.0001). The mean £SD
ALBI score for the chronic HCV cases was -2.32+0.62 and -2.96+0.40 for the controls,

respectively (p-value <0.0001).
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Table 2. Comparison of ALBI score in chronic HCV cases and healthy controls.

Variable Cases (n=200) Controls (n=200) P-Value
ALBI Grade (n,%)

Grade 1 70 (35%) 177 (88.5%) <0.0001
Grade 2 120 (60%) 22 (11%)

Grade 3 10 (5%) 1 (0.5%)

ALBI Score

Mean +SD -2.32+0.62 -2.96+0.40 <0.0001
Range (-4.06- 0.39) (-3.78- -1.19)

¢) Performance of ALBI score as a non-invasive serum biomarker of advanced

liver fibrosis and cirrhosis

The performance of the ALBI score is summarized in Table (3), where the sensitivity
was = 74.8% (95% CI: 68.2-80.6%), specificity= 80.2% (95% CI: 71.7-87%), PPV=
86.8% (95% CI: 81.9-90.5%), NPV =64.6% (95% CI: 58.6-70.2%), and positive
likelihood ratio (+LR) =3.77 (95% CI: 2.59-5.48). The AUROC was 0.832 (95% CI:
0.787-0.872), (p-value < 0.001) as shown in Figure (1). The cutoff value to differentiate
chronic HCV patients with advanced liver fibrosis and cirrhosis from healthy controls
was -2.781.

Table 3. Performance of ALBI score as a non-invasive index of advanced liver fibrosis
and cirrhosis.

Indicator Result (95% CI)
Cut-off point -2.781
AUROC 0.832 (0.787-0.872)
Sensitivity 74.8% (68.2-80.6%)
Specificity 80.2% (71.7-87%)
Positive Predictive Value (PPV) 86.8% (81.9-90.5%)
Negative Predictive Value (NPV) 64.6% (58.6-70.2%)
Positive Likelihood Ratio (+LR) 3.77 (2.59-5.48)
P value <0.001

Ali DM et al.2022 38



African Journal
. . of Gostrosnterciogy &
African journal of gastroenterology and hepatology

100
80

60

40

20

AUC =0.832

P <0.001
O T R

0 20 40 60 80 100
100-Specificity

Fig 1. ROC Curve for the diagnostic ability of ALBI score to differentiate between
chronic HCV patients (F3&F4) and healthy controls.

d) Subgroup analysis of ALBI score according to the liver fibrosis stage
The mean ALBI score for the F4 group was -2.3+£0.62 (95% CI for the mean: -2.38 to -
2.2), while it was -2.64+0.46 (95% CI for the mean: -2.89 to -2.39) for F3 group, (p-value
<0.0001) as shown in Figure (2). The ROC curve for the prognostic ability of the ALBI
score to differentiate F3 from F4 revealed an AUROC = 0.654 (95% CI: 0.584 to 0.720)

(p-value=0.02), as shown in Figure (3).
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Fig 3. ROC Curve for the diagnostic ability of ALBI score to differentiate between F3

and F4 for chronic HCV cases.
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Discussion

Several research studies have shown that the ALBI score is superior to other commonly
used liver function assessment scores [11, 12]. In addition, it has been widely studied as a
predictor of survival in patients with HCC [13, 14]. However, it has not been thoroughly
investigated as a non-invasive indicator of advanced liver fibrosis and cirrhosis.
Therefore, we conducted this study to explore the ability of the ALBI score to distinguish
patients with advanced stages of liver fibrosis and cirrhosis (F3 and F4) from healthy

controls.

The current study revealed that the ALBI score, as a predictor of advanced liver fibrosis
and cirrhosis (F3 and F4) in comparison to healthy controls, had an AUROC of 0.832
(95% CI: 0.787-0.872), the sensitivity of 74.8%, specificity of 80.2%, PPV of 86.8%,
NPV of 64.6%, and positive likelihood ratio of 3.77. The cut-off value to differentiate F3
and F4 chronic HCV patients from healthy controls was -2.781.

Our findings are consistent with those of Fujita et al. [15]. They studied the ability of the
ALBI score to distinguish advanced liver fibrosis [F3-F4] from non-advanced fibrosis
[F1-F2] in a cohort of chronic HCV patients. They reported an AUROC of 0.815, a
sensitivity of 73.2%, a specificity of 87.1%, a positive likelihood ratio of 5.67, and a cut-
off value of -2.125 to differentiate F3-F4 from F1-F2.

Our results are also in harmony with another study conducted by Fujita et al. to
investigate the ability of ALBI score to differentiate liver fibrosis stage in patients with
chronic hepatitis B infection. According to Fujita et al., the ALBI score determined the
cirrhotic stage (F4) from the non-cirrhotic stage (F1-F3). They reported an AUROC of
0.849, sensitivity=85.7%, specificity=74%, a positive likelihood ratio of 3.30, and a cut-
off value of -2.190 for differentiating F4 from F 1-3 [16]. In addition, they also found
that the ALBI score could differentiate F4 from F3 (P-value < 0.05).

The current study found that the ALBI score, as a non-invasive marker of advanced liver
fibrosis (F3) and cirrhosis (F4), was comparable to other conventional non-invasive
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biomarkers, such as the APRI score. According to a meta-analysis of 40 studies including
(n=8,739) HCV patients, the APRI score had an AUROC of 0.80 for the diagnosis of
severe liver fibrosis (F3) and 0.83 for the diagnosis of cirrhosis [17]. Another meta-
analysis of 22 studies that included (n = 4,266) patients found that the summary
AUROCs of APRI for diagnosis of severe liver fibrosis were 0.76 [95% CI: 0.74 to 0.79]

and 0.82 [95% CI: 0.79 to 0.85] for diagnosis of established liver cirrhosis, with an APRI
threshold of 0.5 providing 81% sensitivity and 50% specificity [18].

Our findings also revealed that the ALBI score was comparable to the conventional FIB-
4 test. According to Amorim et al., the FIB-4 test has an AUROC of 0.8+0.04 for
diagnosing severe fibrosis in HCV patients [19]. Martin et al. found that the FIB-4 test
had an AUROC of 0.73 (95 % CI 0.68-0.78) in cirrhotic patients [20].

In the context of limited resources, the World Health Organization (WHO) guidelines for
diagnosis and staging of hepatic fibrosis [21] suggested that simple non-invasive
serological markers rather than expensive tests that require extensive resources, such as

TE or Fibro-test, should be used for the evaluation of hepatic fibrosis [22].

Implications of the study: our findings implicate that the application of the ALBI score
could be broadened from the prognosis of liver cirrhosis and HCC to differentiating
patients with advanced liver fibrosis and cirrhosis from non-cirrhotic individuals. ALBI

score could be employed in the primary care setting.

Limitation of the study: (1) Limited sample size (2) Percutaneous liver biopsy, as a
standard gold test, was not performed for the chronic HCV patients for confirmation and
staging of hepatic fibrosis, (3) Although the abdominal ultrasound was unremarkable
alongside negative laboratory and viral markers, we were unable to completely exclude
any underlying liver pathology in the healthy individuals and were unable to perform TE

for this group due to limited resources.

Conclusion: ALBI scores could significantly differentiate between chronic HCV patients

with advanced liver fibrosis and cirrhosis from healthy controls. In addition, the ALBI
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score could distinguish between (F3) and (F4) cases. Implementing ALBI score in the

primary care may allow for earlier management and reduced liver-related morbidity and

mortality.

Future perspectives: Future studies with a larger sample size to explore the predictive

ability of the ALBI score to distinguish different liver fibrosis stages are recommended.
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