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Abstract

Background: Effective screening for alcohol-associated liver disease is relevant in the
context of chronic, excessive alcohol consumption. Patients with alcohol-associated
liver disease are often not diagnosed until their liver disease is decompensated. We
analyzed the prevalence and associations of Fibrosis-4 index (FIB-4) values suggestive
of advanced liver fibrosis in patients referred for their first treatment of alcohol use
disorder (AUD).

Methods: We conducted a cross-sectional, multicenter study of noncirrhotic individu-
als referred for their first AUD treatment between March 2013 and April 2021. We
obtained sociodemographic data, substance use characteristics, and blood samples at
admission. We considered a FIB-4 value 22.67 suggestive of advanced liver fibrosis
and used logistic regression analyses to identify features associated with this value.
Results: We included 604 patients (67% male), with a median age at admission of

48years [IQR: 41-56 years]. The median duration of regular alcohol consumption was
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21years [IQR: 18-30years] and the median alcohol consumption was 105 standard
drink units (SDU)/week [IQR: 63-160 SDU/week]. A FIB-4 value >2.67 was present in
19.3% of cases. These patients reported more frequent binge drinking (75.4% vs. 66%,
p=0.05) than those with FIB-4 values below 2.67. In multivariate analysis, a history
of binge drinking (OR 1.9, 95% Cl, 1.05-3.47), anemia (OR 2.95, 95% Cl, 1.42-6.11),
leukopenia (OR 7.46, 95% Cl, 2.07-26.8), and total serum bilirubin >1 mg/dL (OR 6.46,
95% Cl, 3.57-11.7) were independently associated with FIB-4 values >2.67.

Conclusions: One in five patients admitted to treatment for AUD without evidence of
decompensated liver disease have FIB-4 values suggestive of advanced liver fibrosis.

The presence of a binge drinking history, anemia, leukopenia, and elevated bilirubin

KEYWORDS

INTRODUCTION

Alcohol use disorder (AUD) stands as the most prevalent substance
use disorder globally, particularly prominent in Western countries.
Its prevalence is coupled with a significant burden of disease and
mortality, as highlighted by the World Health Organization in 2018
(WHO, 2018). Despite the availability of screening tools and effec-
tive interventions, the proportion of individuals with AUD receiving
treatment remains alarmingly low. In European countries and the
USA, this figure does not exceed 20% (Kranzler & Soyka, 2018; Rehm
etal., 2015), while in low- and middle-income countries, it falls below
10% (Rathod et al., 2018). Several factors contribute to this treat-
ment gap, including social stigma surrounding AUD, inadequate rec-
ognition of the disorder—especially among younger individuals—and
insufficient screening in primary care settings (Rossow et al., 2021).
The stigma associated with AUD often leads to reluctance to seek
help, while a lack of recognition and screening in primary care fur-
ther compounds the issue.

Alcohol-associated liver disease (ALD) poses a significant global
health concern and is the leading cause of liver-related mortal-
ity worldwide (Devarbhavi et al., 2023). Advanced liver fibrosis is
a crucial predictor of mortality among patients with ALD, empha-
sizing the importance of early detection and intervention (Lackner
et al.,, 2017). While only a subset of excessive alcohol users progress
to advanced liver disease, several factors contribute to individual
susceptibility, including genetic predisposition, female sex, obesity,
smoking, and chronic viral infections (Schwantes-An et al., 2021;
Seitz et al., 2018).

Despite the substantial impact of ALD, early detection re-
mains challenging, with the majority of cases being identified at
advanced stages (Shah et al., 2019). Liver fibrosis, a hallmark of
ALD progression, can be detected even in individuals with normal
levels of aspartate aminotransferase (AST), highlighting the limita-
tions of relying solely on traditional biomarkers for early detection
(Chang et al., 2021). Noninvasive screening methods, such as liver

levels is associated with high FIB-4 values.

advanced liver fibrosis, alcohol-associated liver disease, binge drinking, FIB-4 index, leukopenia

elastography and serum markers like the Enhanced Liver Fibrosis
(ELF) test and FibroTest, offer promising alternatives to liver biopsy
for detecting underlying fibrosis (Israelsen et al., 2024; Nguyen-
Khac et al., 2018). These methods have shown favorable perfor-
mance compared to biopsy and could facilitate early detection and
risk stratification in clinical practice. However, challenges such as
limited availability and cost currently hinder their widespread adop-
tion in primary care settings.

Using the FIB-4 index as a screening tool in primary care addic-
tion clinics for patients with excessive alcohol consumption appears
to be a promising approach for identifying individuals at risk of ad-
vanced liver fibrosis. Several studies have demonstrated the effec-
tiveness of FIB-4 in diagnosing liver fibrosis and predicting outcomes
in patients with ALD. The FIB-4 index performs well compared to
elastography, with a high area under the curve (AUC) of 0.9, indicat-
ing its efficacy in diagnosing liver fibrosis (Chrostek et al., 2019). In
addition, several studies by Nguyen-Khac et al. (2018), Rasmussen
et al. (2021), and Rhodes et al. (2021) highlight the utility of FIB-4
in identifying advanced ALD and predicting mortality and liver
complications in patients with ALD. Given its accuracy and ease of
use, FIB-4 could serve as a valuable screening tool in primary care
addiction clinics, where patients are often referred for the initial
treatment of AUD. In this study, we aimed to analyze the prevalence
and associations of FIB-4 suggestive of advanced liver fibrosis in the
context of primary care addiction clinics where patients are referred
for the first treatment of AUD.

MATERIALS AND METHODS
Study participants
This was a cross-sectional, multicenter study, including patients

with AUD without prior treatment for excessive alcohol consump-
tion. Between March 2013 and April 2021, patients were recruited
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from primary care Addiction Units linked to general hospitals in the
Spanish National Health Service. No unit was available for the per-
formance of transient elastography. Addiction physicians with train-
ing in Addiction Medicine or Addiction Psychiatry performed the
clinical evaluation of each patient included in the study.

The participating centers were members of the CohRTA project,
an open, prospective, and multi-centric cohort of patients with AUD
who received treatment for the disorder. The study protocol was the
same for each participating center and included inclusion criteria,
structured questionnaires with socio-demographic data, charac-
teristics of alcohol consumption, consumption of other substances,
medical comorbidity scales, and laboratory data. A researcher cho-
sen by the principal investigator of each center was responsible for
collecting all the data and registering it in an online database that
was specially designed for the CohRTA project (Coresoft Clinico,
www.coresoft.es). More details of the protocol have been published
elsewhere (Sanvisens et al., 2018).

All patients were 18years or older and the diagnosis of AUD
was assessed by the Diagnostic and Statistical Manual of Mental
Disorders-5 (DSM-5) (American Psychiatric Association, 2013).

A total of 991 patients were recruited. However, we excluded
patients with incomplete laboratory data (n=185), hepatitis C virus
infection (n=62), human immunodeficiency virus infection (n=9),
and those who were diagnosed with underlying or decompensated
liver cirrhosis (n=131) after finishing the study protocol. A flowchart

for the selection of the study population is shown in Figure 1.

Data collection

A questionnaire to evaluate the severity of AUD using DSM-5 cri-
teria (mild, up to two criteria; moderate, up to four criteria; and
severe, more than six criteria) was administered. Regular alcohol

use was defined as daily or almost daily consumption. A standard

g@gg.
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drink unit (SDU) was used to quantify the weekly alcohol consump-
tion. One SDU was defined as 100mL of wine, 200mL of beer,
50mL of fortified wine or cava, or 25mL of liquor or spirits (Gual
et al., 1999). Binge drinking (BD) was defined as alcohol consump-
tion greater than five SDUs in a period of less than 2 h. In the context
of heavy drinkers, BD was defined as those patients with a prefer-
ence for consuming most of the days, and BD pattern was estab-
lished if the patient reported consumption six or more days a week
in the last month. A family history of AUD in parents, cousins, or
siblings and self-reported cocaine and cannabis use were also docu-
mented. We also captured the baseline laboratory parameters, such
as complete blood count, coagulation parameter, comprehensive
metabolic panel, hepatic panel, and erythrocyte sedimentation rate
(ESR). The FIB-4 index 22.67 was used as an indicator for advanced
liver fibrosis (Hagstrom et al., 2020; Rasmussen et al., 2021; Shah
et al., 2009). The study was approved by the IRB of the coordinat-
ing center (Hospital Universitari Germans Trias i Pujol, Barcelona,
Spain) (PI-13-031) and by the IRBs of each participating center, all of
them in Spain: Hospital Universitari Son Espases, Palma de Mallorca;
Hospital Clinic, Barcelona; Hospital del Mar, Barcelona; Hospital
Universitario 12 de Octubre, Madrid and, Hospital Universitari de
Bellvitge, Barcelona. The protocol and methods used in the study
met the ethical standards and the principles of good clinical practice
established in the Helsinki Declaration of 1975. All patients provided

informed consent for data transfer and sample extraction.

Statistical analysis

We used basic descriptive statistics, including frequencies, percent-
ages, medians, and interquartile ranges [IQRs] to characterize the
study population.

The laboratory variables were categorized according to the

normal values of each laboratory; leukopenia (leukocyte count

n =991

Admissions to treatment
Jan.2013-Dec. 2021

Exclusion criteria:

Incomplete blood parameters (n = 185)
Chronic HCV infection (n = 62)

HIV infection (n = 9)

Liver cirrhosis by Child-Pugh score (n = 131):

6 points, n =114

7 points, n =10
8 points,n =5
9 points, n =2

n= 604

Study Population

!

!

FIB-4< 267
n =487

FIB-42 2.67
n=117

FIGURE 1 Flowchart for the selection of study participants.
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<4000x 10°/L); erythro-sedimentation rate (ESR>20mm/h), bili-
rubin >1mg/dL. Anemia was defined as a hemoglobin level below
13mg/dL for men and below 12mg/dL for women (World Health
Organization, 2011).

We used the appropriate comparisons tests such as the chi-
square test and Student's T-test for comparison between groups
for categorical and continuous variables, respectively. The primary
outcome of interest was the presence of advanced liver fibrosis, as
determined by the FIB-4 index. We dichotomized our study popu-
lation into two groups based on the FIB-4 index cut-off at 2.67. We
conducted an univariate analysis for each variable and those with
statistical significance were entered into the multivariate analysis.
We designed the multivariable logistic regression model with the
laboratory and sociodemographic variables that were associated
with FIB-4 values suggestive of advanced liver fibrosis. We fitted the
model with all variables in a single block and was further adjusted
by sex. We did not include in the multivariable regression model
any variable included in the FIB-4 formula (i.e. AST, ALT, age, and
platelet count). In addition, we treated all variables as dichotomic.
We reported the results as an odds ratio (OR) and a 95% confidence
interval (Cl). We considered p-values <0.05 statistically significant.
We performed Statistical analyses using Stata software (version
11.1, College Station, Texas, USA).

RESULTS
Baseline characteristics of participants

We included 604 patients (67% men). The mean age of participants
was 48+ 11.2years old. The average DSM-5 severity score was 8.3.
The mean age at starting alcohol consumption was 16years old and
the mean age for regular alcohol consumption was 25years old. On
average, patients consumed 123 SDU per week (past month) and
64% reported a family history of AUD. The average FIB-4 index,
hemoglobin, leukocytes, and platelets was 2, 14.4g/dL, 7.5x% 10’
cells/L, and 233.8x107 cells/L, respectively. The mean aspartate
(AST) and alanine (ALT) aminotransferase were 53.6 and 43.8U/L,

respectively.

FIB-4 in the study population

Using the FIB-4 index cutoff at 2.67, we found that 117 (19.3%)
patients had values suggestive of advanced fibrosis with an aver-
age FIB-4 value of 5.4. Patients with and without advanced fibrosis
had a comparable DSM-5 score (8.4 vs. 8.2, p=0.55), age of onset
for alcohol consumption (15.3+4.4 vs. 16+6.1, p=0.14), and SDU
per week (131+83.2 vs. 121+83.4 SDU, p=0.22). Patients with
FIB-4 22.67 had a significantly higher binge drinking pattern (75.4%
vs. 66%, p=0.05) but less cocaine (31.6% vs. 47.5%, p<0.01) and
cannabis (12.8% vs. 22.5%, p=0.01) use. Being single (16.3% vs.
30%; p<0.01) and being employed (32.7% vs. 41.8%; p=0.03) were

the least frequent social conditions for patients with FIB-4 22.67.
Table 1 describes the sociodemographic characteristics and con-
sumption of alcohol and other substances in the two groups accord-
ing to the FIB-4 index.

Hemoglobin levels (13.8 vs. 14.5g/dL, p<0.01), leukocyte (6.0
vs. 7.9 x 107 cells/L, p<0.01), and platelet counts (153.3 vs. 253 x 107
cells/L, p<0.01) were significantly lower in those with FIB-4>2.67.
The proportion of patients with anemia and leukopenia among those
with FIB-42>2.67 was significantly higher than among those with
FIB-4 <2.67 (24.1% vs. 8.8%, p<0.01 and 12.1% vs. 1.6%, p<0.01;
respectively). Patients with FIB-422.67 also had higher serum total
bilirubin (1.1 vs. 0.7 mg/dL, p<0.01), AST (129 vs. 35.3U/L, p<0.01),
ALT (79.4 vs. 35.2, p<0.01), and erythrocyte sedimentation rate
(ESR, 24.5 vs. 15.2mm/h, p<0.01). The proportion of high ESR
(20mm/h) was significantly higher among these patients (46% vs.
26.4%, p<0.01). Detailed information on the laboratory parameters
is shown in Table 2.

Associations of high FIB-4 > 2.67

To analyze associations of FIB-4>2.67 we first performed univari-
ate analyses on the variables that were observed to have a signifi-
cantly different distribution according to FIB-4 index. The variables
included in the FIB-4 index; that is, age, AST and ALT levels, and
platelet count, were not included in the multivariate analyses. We
found that a history of binge drinking (OR 1.9, 95% Cl, 1.05-3.47),
evidence of anemia (OR 2.95, 95% Cl, 1.42-6.11-0.98), leukopenia
(OR 7.46, 95% Cl, 2.07 to -26.8), and total bilirubin >1mg/dL (OR
6.46,95% Cl, 3.57-11.7) were factors independently associated with
FIB-4 index 22.67 among patients with AUD. Table 3 includes the

univariate and multivariate logistic regression analysis.

DISCUSSION

We found that 19% of patients with AUD had FIB-4 index values
suggestive of advanced liver fibrosis even after excluding patients
with underlying or decompensated liver cirrhosis. This prevalence
aligns with previous research in patients with early ALD, highlight-
ing the significant burden of advanced fibrosis in this population
(Thiele et al., 2016). Patients with FIB-4 values suggestive of ad-
vanced fibrosis were older, and had a higher proportion of binge
drinking patterns and a lower proportion of self-reported canna-
bis and cocaine use when compared to those without advanced
fibrosis.

Our study provided valuable insights into the relationship be-
tween binge drinking patterns and the development of advanced
ALD, as indicated by FIB-4 values suggestive of advanced liver fi-
brosis. This association underscores the importance of considering
not only the quantity (Anstee et al., 2016) but also the pattern of
alcohol consumption in assessing the risk of ALD progression among
individuals with AUD (Mathurin et al., 2007). Mechanistically, binge
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TABLE 1 Baseline characteristics of 604 patients according to FIB-4 value.

Total (N=604)

Age at admission (years) 48.2+11
Gender, M (N, %) 410 (67%)
Body Mass Index (kg/m?) 25.8+5
Current smokers (N, %) 501 (84%)
Marital status* (N, %)

Single 165 (27.4%)

Married 214 (35.5%)

Widower/Separated/Divorced 223 (37%)
Education ** (N, %)

Cannot read or write 7 (1.2%)

Primary school 119 (20.3%)

Secondary school 353 (60.4%)

University/Graduate 104 (17.8%)
Employment *** (N, %)

Currently employed 241 (40.1%)

255 (42.4%)
105 (17.4%)

Part-time work/unemployed
Disability/Pensioner/Housewife

Alcohol consumption and other substance use

DSM-5 severity score 8.3+2
Severe AUD (N, %) 464 (81.6%)
Age at starting alcohol consumption 16+5.8
Age at starting regular alcohol 25+11.4
consumption
Family history of AUD (N, %) 371 (64.3)
Standard drink unit/week (last month) 123+83.4
Binge drinking (N, %)* 390 (67.8%)
Cocaine use (N, %) 268 (44.4%)
Cannabis use (N, %) 125 (20.7%)

Note: Data available in *602, **583, and ***601 patients respectively.

FIB-422.67
FIB-4 <2.67 (N=487) (N=117) p-value
46.9+10.8 53.8+10.2 <0.01
327 (67%) 83 (71%) 0.43
25.8+4.8 257+54 0.86
408 (85%) 93 (80%) 0.17
146 (30%) 19 (16.3%) <0.01
163 (33.4%) 51 (44%)
177 (36.2%) 46 (39.6%)
3(0.85%) 2 (2.6%) 0.36
92 (19.4%) 27 (24.1%)
291 (61.6%) 62 (55.3%)
84 (17.8%) 20 (17.8%)
203 (41.8%) 38(32.7%) 0.03
206 (42.4%) 49 (42.2%)
76 (15.6%) 29 (25%)
8.2+2.1 84+1.8 0.55
373 (80.5%) 91 (86.6%) 0.14
16+6.1 15.3+4.4 0.25
25.2+11 26.1+13 0.44
306 (65.3%) 65 (59.6%) 0.25
121+83.4 131+83.2 0.22
307 (66%) 83 (75.4%) 0.05
231 (47.5%) 37 (31.6%) <0.01
110 (22.5%) 15(12.8%) 0.01

ALCOHOL
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2 More than five Standard Drink Units in a period of less than 2h and for six or more days per week.

drinking leads to an increase in serum lipopolysaccharide levels, a
key inflammatory driver during ALD pathogenesis (Bala et al., 2014).
A population-based study demonstrated a near-linear association
between binge-drinking frequency and liver disease risk, even after
adjusting for average daily alcohol intake and age (Aberg et al., 2017).
The clinical implications of these findings are substantial. First, they
provide compelling evidence linking binge drinking patterns to the
development of advanced ALD, emphasizing the need for targeted
interventions aimed at reducing binge drinking behaviors among
individuals with AUD. Second, they underscore the importance of
collecting detailed information on both the quantity and pattern of
alcohol consumption in primary care settings for risk stratification of
ALD. Patients with a history of binge drinking may be at heightened
risk of developing advanced liver disease and could benefit from
early referral to hepatologists or consideration of diagnostic tests
such as elastography for further evaluation and management.

The results of our study show the potential utility of laboratory-
based tests, particularly leukopenia, anemia, and bilirubin levels, in
identifying patients with AUD who may have advanced liver fibrosis,
as indicated by higher FIB-4 values. This is especially valuable in pri-
mary care settings where access to elastography may be limited. Our
findings suggest that routine laboratory tests commonly obtained
in primary care settings could serve as effective screening tools for
identifying individuals with possible advanced liver disease. Notably,
the association between anemia and elevated FIB-4 values, partic-
ularly in patients with a normal mean corpuscular volume (MCV),
suggests an inflammatory state driven by alcohol toxicity in the he-
mopoietic system (Ballard, 1997). This underscores the importance
of considering anemia with a normal MCV as a potential marker of
inflammation and chronic medical illnesses, which have been as-
sociated with mortality in AUD (Fuster et al., 2015). Furthermore,
the association between leukopenia and elevated FIB-4 values
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TABLE 2 Baseline laboratory parameters in 604 patients with AUD according to FIB-4 values.

FIB-4

Hemoglobin (g/dL)

Anemia® (N, %)

Leucocytes (x10%/L)

Leucopenia® (N, %)

Platelet count

Urea (mg/dL)

Creatinine (mg/dL)

Total bilirubin (mg/dL)

Total bilirubin >1 mg/dL (N, %)
Aspartate aminotransferase (AST, U/L)
Alanine aminotransferase (ALT, U/L)
Albumin (g/dL)

Total proteins (g/dL)

Fasting glucose (mg/dL)

Cholesterol (mg/dL)

Triglyceride (mg/dL)

Erythrocyte sedimentation rate (ESR,
mm/h)

ESR >20mm/h (N, %)

Total (N=604)

2+21
14.4+1.7
71 (11.7%)
VASE2%S

22 (3.68%)
233.8+74.8
254492
0.7+0.1
0.7+0.5

86 (15%)
53.6+61.3
43.8+50.3
42.1+7.6
70.6+5.7
97.7+28.7
209.4+50.2
165+169
17+17

161 (30%)

? Hemoglobin <12mg/dL in women and <13mg/dL in men.

b Leucocytes <4.000x 107xL.

TABLE 3 Univariate and multivariate analysis of FIB-4 values suggestive of advanced liver fibrosis in patients with AUD.

Variable

Marital status (compared to being single)

Employment (compared to currently
employed)

Binge drinking

Cocaine use

Cannabis use

Anemia

Leukopenia

Total bilirubin >1 mg/dL
ESR>20mm/h

Univariate (OR and 95% Cl)

0.45(0.25-0.77)
0.67 (0.44-1.03)

1.58 (0.98-2.54)
0.51(0.33-0.78)
0.50(0.28-0.90)
3.28(1.93-5.57)
8.23(3.36-20.13)
6.45 (3.93-10.58)
2.35(1.5-3.69)

FIB-42>2.67
FIB-4<2.67 (N=487) (N=117) p-value Normal values
1.1+0.5 54+29 <0.01
14.5+1.6 13.8+1.8 <0.01 13.5-17.5
43 (8.8%) 28 (24.1%) <0.01
79+24 6+1.9 <0.01 4.0-11.0
8(1.6%) 14 (12.1%) <0.01
253.2+66.1 153.3+52 <0.01 150-400
26.2+9 22.2+9.6 <0.01 22-52
0.7+0.1 0.7+0.2 0.13 0.7-1.2
0.7+0.3 1.1+0.8 <0.01 0.1-1
42 (9.1%) 44 (39.2%) <0.01
35.5+28.3 129+95.1 <0.01 5-40
35.2+36.6 79.4+77 <0.01 5-41
42.7+7 39.7+9.2 <0.01 35-52
70.6+5.3 70.9+7.3 0.61 64-83
97+29.5 100.4+25.2 0.25 68-100
208.8+46.7 211.7+63.2 0.58 69-200
165.5+161 162.5+202.3 0.86 <150
15.2+14.5 24.5+24.4 <0.01 0-20
116 (26.4%) 45 (46%) <0.01
p-value Multivariate (OR and 95% ClI) p-value
<0.01 0.64(0.34-1.22) 0.18
0.07 = =
0.05 1.9 (1.05-3.47) 0.03
<0.01 0.61 (0.34-1.12) 0.10
0.02 0.94 (0.46-1.94) 0.87
<0.01 2.95 (1.42-6.11) <0.01
<0.01 7.46 (2.07-26.8) <0.01
<0.01 6.46(3.57-11.7) <0.01
<0.01 1.52 (0.87-2.65) 0.13

may indicate the presence of portal hypertension (Liangpunsakul
et al., 2003). Leukopenia is a common finding in patients with com-
pensated liver cirrhosis and has been identified as a predictor of
disease progression and mortality, particularly due to liver decom-
pensation and bacterial infections (Qamar et al., 2009). Treatments
aimed at improving granulopoietic activity and response, such as
colony-stimulating growth factor (G-CSF), have shown promise
in improving survival in patients with severe forms of ALD (Singh
etal., 2018).

The challenge of diagnosing ALD in patients with AUD lies in
the fact that many patients are diagnosed only when their liver
disease has progressed to a decompensated state, indicating a sig-
nificant period of asymptomatic fibrosis or compensated cirrhosis
(Shah et al., 2019). This underscores the importance of screen-
ing for underlying ALD, particularly in those at risk for advanced
disease or fibrosis. Patients who develop ALD require treatment
for underlying AUD, with the primary goal of achieving abstinence
(Ting et al.,, 2020). Approximately 10%-15% of AUD patients
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develop alcohol-associated cirrhosis and the mortality rate from
alcohol-associated cirrhosis only affects a subset of patients with
AUD (Schwantes-An et al., 2021). Taken together, it is necessary
to screen for underlying ALD especially those who are at risk for
advanced disease or fibrosis. However, screening for ALD in the
general AUD population presents challenges due to the low prev-
alence of ALD among a large population of at-risk individuals, mak-
ing cost-effective screening more difficult (Israelsen et al., 2024;
Liangpunsakul & Crabb, 2016). Risk stratification may offer a solu-
tion by targeting screening efforts toward individuals at higher
risk for advanced liver disease (Israelsen et al., 2024). Tools such
as transient elastography and 2-dimensional shear wave elastog-
raphy have shown promise in screening individuals at risk for liver
fibrosis due to alcohol consumption (Thiele et al., 2016). However,
the availability of these tools, particularly in primary care settings
where most patients with AUD are seen, may be limited.

Our study has several strengths, including a relatively large
sample size of patients with AUD seeking treatment for the first
time. This population represents an important cohort for assessing
the disorder comprehensively. However, it is essential to acknowl-
edge and discuss the limitations of the study, which can provide
context for interpreting the findings. One notable limitation is the
absence of liver biopsy or elastography examinations to confirm
the presence of advanced fibrosis. While these diagnostic tests
are considered gold standards for assessing liver fibrosis, they
may not be clinically feasible, particularly in primary care settings
where patients with AUD are often seen. In such settings, the use
of the FIB-4 index serves as a practical alternative, especially con-
sidering its high diagnostic performance in predicting advanced
fibrosis in patients with ALD, as demonstrated in previous studies
(Chrostek et al., 2019; Nguyen-Khac et al., 2018). Nevertheless, in-
corporating transient elastography into the evaluation of patients
with AUD in primary care settings could enhance the assessment
of liver fibrosis and disease severity (Israelsen et al., 2024). The
lack of data on ascites or encephalopathy limits the ability to as-
sess disease severity using traditional scoring systems like the
Child-Pugh score. Furthermore, the absence of information on the
prevalence of diabetes or metabolic syndrome, which are known
risk factors for liver disease, could impact the interpretation of
study findings.

In conclusion, our study highlights the potential utility of de-
tailed alcohol consumption history, particularly binge drinking, as
well as laboratory parameters such as anemia, leukopenia, and
bilirubin levels, in screening patients with AUD for the presence
of advanced fibrosis. We recommend incorporating a basic lab-
oratory panel, in addition to a thorough clinical evaluation, in
the primary care setting to identify patients with AUD at risk of
alcohol-related liver disease. Leukopenia, in particular, may serve
as an early indicator of liver fibrosis, even in patients without clin-
ical manifestations of ALD. Understanding the pathophysiological
mechanisms underlying binge drinking and exploring the social
and cultural factors associated with this consumption pattern is
crucial for developing targeted interventions. Early identification

of patients with AUD will be clinically important if the providers
can influence their drinking behavior with either cognitive or phar-
macologic treatments (Liangpunsakul & Crabb, 2016). The cor-
nerstone of treatment for patients with AUD is reducing alcohol
consumption and achieving abstinence, which can help prevent
the progression of liver injury or advanced liver disease.
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