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Introduction and Objectives: The concept of Metabolic dysfunction and alcohol-associated steatotic liver dis-
ease (MetALD) is recent. Patients with MetALD may have a higher risk of developing steatosis, inflammation,
fibrosis, and cirrhosis than Metabolic dysfunction-associated steatotic liver disease (MASLD) or Alcohol-asso-
ciated liver disease (ALD) patients. This study aims to evaluate the presence and grade of steatosis and liver
Reywords: fibrosis in the open Mexican population to determine the frequency and stage of MASLD, ALD, and MetALD.
MASLD Patients and Methods: Subjects aged 18 years or older, of any gender, and with a body mass index (BMI) of
ALD 18.5 or higher, who were healthy and without pre-existing chronic diseases, liver disease, or cancer, and
MetALD who donated blood to our center’s blood bank between June 1, 2021, and March 31, 2022, were included.
Liver fibrosis To estimate the grade of steatosis and liver fibrosis, vibration-controlled transient elastography (VCTE) was
performed. The subjects were classified according to VCTE and alcohol consumption pattern into one of four
groups: healthy subjects (HS), ALD, MASLD, and MetALD.
Results: The prevalence of MASLD, ALD, and MetALD was 45.3%, 17.5%, and 5.8%, respectively. Only 31.4%
were considered as HS. However, the average BMI was out of range in all four groups, including HS. Grade
3 steatosis was observed in the MASLD and MetALD groups. Liver stiffness showed higher values in the
MetALD group.
Conclusions: MetALD has the lowest prevalence compared to MASLD and ALD. However, MetALD has the
highest grade of steatosis and liver fibrosis. High BMI and risky alcohol consumption were associated with
the severity of liver disease.

© 2025 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article
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I 1. Introduction
Abbreviations: ALD, Alcohol-associated liver disease; ALT, alanine aminotransferase;

ANOVA, analysis of variance; AST, aspartate aminotransferase; AUD, alcohol use disor-
der; AUDIT, Alcohol Use Disorders Identification Test; BMI, body mass index; CAP, con-
trolled attenuation parameter; DSM-5, Diagnostic and Statistical Manual of Mental
Disorders-5; GGT, gamma glutamyl transpeptidase; g, grams; HCC, hepatocellular car-
cinoma; HDL, high-density lipoprotein; HS, healthy subjects; KPa, kilopascals; LDL,
Low-density lipoprotein; MASLD, Metabolic dysfunction-associated steatotic liver dis-
ease; MetALD, metabolic dysfunction and alcohol-associated steatotic liver disease;
TG, triglycerides; VCTE, vibration-controlled transient elastography
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The main underlying etiologies of steatotic liver disease are meta-
bolic syndrome and alcohol-associated liver disease (ALD). When
both conditions coexist, one of the two conditions predominates, and
the other serves as a cofactor. The spectrum of liver damage second-
ary to Metabolic dysfunction-associated steatotic liver disease
(MASLD) and ALD ranges from steatosis, steatohepatitis, fibrosis, and
cirrhosis to hepatocellular carcinoma (HCC) [1]. When these entities
are associated, it is a synergistic damage and is known as dual
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damage because of the combined damage of risky alcohol consump-
tion in a person with MASLD, which is known as Metabolic dysfunc-
tion and alcohol-associated steatotic liver disease (MetALD) [2]. We
adopt the definitions of MASLD, MetALD and ALD provided by the
multisociety Delphi consensus statement on new fatty liver disease
nomenclature by Rinella et al. [2] as follows: MASLD is a form of stea-
totic liver disease characterized by the presence of hepatic steatosis
in individuals with at least one cardiometabolic risk factor, such as
overweight/obesity, type 2 diabetes, dyslipidemia, or hypertension,
in the absence of significant alcohol intake or other competing causes
of liver fat accumulation. MetALD is a steatotic liver disease occurring
in individuals who have both metabolic risk factors (as in MASLD)
and alcohol consumption above the threshold considered compatible
with MASLD (>20 g/day in females and >30 g/day in males) but
below levels typically associated with classical alcohol-related liver
disease. ALD is a liver injury caused by chronic, excessive alcohol con-
sumption (>50 g/day in females and >60 g/day in males), encompass-
ing a spectrum of histological and clinical entities including simple
steatosis, steatohepatitis, progressive fibrosis, cirrhosis, and hepato-
cellular carcinoma. Imbalance in fatty acid synthesis and S-oxidation
are common pathways in both diseases leading to steatosis. In
MASLD, steatosis is due to lipid accumulation, whereas in ALD, it is
due to direct ethanol toxicity in hepatocytes [3,4]. There is no safe
limit for alcohol consumption, and alcohol intake is associated with
an increased risk of liver disease progression, including HCC [5]. The
prevalence of MASLD has reached almost 24% in the Western popula-
tion [6]. However, in specific sub-populations, its prevalence is signif-
icantly higher. For example, in subjects with grade 3 obesity, it ranges
from 75% to 92%, while the prevalence in patients with type 2 diabe-
tes is estimated at 60% to 70% [7]. In addition, ethnic differences in
the prevalence of MASLD have been reported. Hispanic Americans
have the highest prevalence at 45% [8]. Individuals of Mexican ances-
try have the highest prevalence (33%), followed by Latinos of Puerto
Rican origin (18%) and those of Dominican origin (16%) [9]. Another
study showed that people of Mexican ancestry have the highest prev-
alence of MASLD (22%), followed by Central Americans (21%), South
Americans(17.8%), Cubans (16.5%), Puerto Ricans (15.8%), and Domi-
nicans (15%) [10]. On the other hand, ALD is one of the leading causes
of chronic liver disease in Latin America. Alcohol has been reported
to be the primary etiology of cirrhosis in Argentina, Brazil, Chile, Mex-
ico, and Peru [11,12]. The Mexican population has inherited specific
alleles from different races, predominantly Caucasian, Amerindian,
and African, that predispose to liver damage due to alcohol consump-
tion. Based on current data, there is a particular genetic profile that
may explain the epidemiological and clinical manifestations of alco-
hol-related liver disease [13]. In patients with ALD cirrhosis, up to
33% are overweight or obese [14]. The concept of MetALD is recent;
there are not enough epidemiological data that explore this group of
patients. The relevance of this group lies in their potential for a higher
risk of developing steatosis, inflammation, fibrosis, and cirrhosis,
which may occur in a shorter timeframe. Therefore, it is essential to
have information on this population in Mexico.

This study aims to assess the prevalence and severity of steatosis
and liver fibrosis in the Mexican population to determine the fre-
quency and stage of MASLD, ALD, and MetALD.

2. Materials and Methods

Prolective, cross-sectional, descriptive, and analytical study. Sub-
jects who came as donors to our center’s blood bank from June 1,
2021, to March 31, 2022, who were perceived by themselves to be
healthy, and who agreed to participate in the study after signing
informed consent, were recruited. Subjects older than 18 years, any
gender, body mass index (BMI) > 18.5, and who signed informed con-
sent were included. Subjects with pre-existing chronic disease, liver
disease, or cancer of any type were excluded. Those who did not
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attend for liver elastography or who were seropositive for hepatitis B
virus and/or hepatitis C virus were eliminated.

2.1. Procedures

The AUDIT (Alcohol Use Disorders Identification Test) and DSM-5
(Diagnostic and Statistical Manual of Mental Disorders, Fifth edition)
questionnaires were applied to all subjects to evaluate alcohol use
disorder (AUD) (risky, low and moderate), also the pattern of alcohol
consumption (low, moderate and risky), weight and height were
measured, and the BMI was calculated, Blood samples were taken to
determine biochemical variables (blood chemistry and lipid profile),
to estimate the grade of steatosis and liver fibrosis, vibration-con-
trolled transient elastography (VCTE) was performed, the equipment
used was FibroScan® 502 Touch. Controlled Attenuation Parameter
(CAP) is a measurement of liver fat content performed using the
FibroScan device, which assesses ultrasound wave absorption. The
score, expressed in decibels per meter (dB/m), indicates the amount
of fat in the liver, with higher scores corresponding to greater steato-
sis or fatty liver. A kilopascal (kPa) is a unit of pressure equal to 1,000
pascals (Pa) and is part of the International System of Units (SI). In
the context of a FibroScan, kPa is a unit of measurement for liver stiff-
ness, indicating the degree of scarring (fibrosis) in the liver. A higher
kPa value signifies increased liver stiffness, correlating directly with
more severe liver scarring and a greater risk of cirrhosis.

We defined the cutoff points for detecting steatosis and fibrosis
according to the values established by the equipment supplier
(FibroScan® 502 Touch). We used the NASH/NAFLD values for MASLD
(steatosis: S1 294-310 dB/m, S2 310-331 dB/m, S3 >331 dB/m; fibro-
sis: FO-F1 <8.2 kPa, F2 8.2-9.7 kPa, F3 9.7-13.6 kPa, F4 >13.6 kPa),
Alcohol for ALD (steatosis: S1 248-268 dB/m, S2 268-280 dB/m, S3
>280 dB/m; fibrosis: FO <7 kPa, F1 7-9 kPa, F2 9-12.1 kPa, F3 12.1-
18.6 kPa, F4 >18.6 kPa), and Multi-etiology for MetALD (steatosis S1
248-268 dB/m, S2 268-280 dB/m, S3 >280 kPa; fibrosis: FO <6.5 kPa,
F16.5-7.2 kPa, F2 7.2-9.6 kPa, F3 9.6-14.5 kPa, F4 >14.5 kPa).

The subjects were classified into one of four groups based on liver
elastography (VCTE) and AUD punctuation, as well as alcohol con-
sumption patterns: healthy subjects (HS), ALD, MASLD, and MetALD.

2.2. Statistical analysis

Continuous variables are presented as means, 95% confidence
intervals (95% CI), and categorical data are presented as proportions
and percentages. We performed a one-way analysis of variance
(ANOVA) to compare the means of groups HS, ALD, MASLD, and Met-
ALD. Post-hoc tests with Bonferroni correction were used to calculate
differences between groups. The chi-square test was used to assess
the association between gender and patterns of alcohol consumption.
All statistical analyses were conducted with the IBM SPSS statistical
package, version 26. Significance in all tests was set at a p-value of
0.05. We calculated 95% confidence intervals (95% CI) for each preva-
lence using the normal approximation to the binomial distribution. A
sensitivity analysis was performed to determine the minimum
detectable effect size with 80% power (@ = 0.05) given the sample
sizes of each group, and to estimate the sample sizes required for a
confirmatory study with specified absolute error margins.

2.3. Ethical considerations

No invasive interventions were performed on the subjects. All
participants were asked to complete an informed consent form, and
their personal data were treated with absolute confidentiality.

The project was approved by the ethics and research committees
with the number DI/21/310/03/48. The confidentiality of the donors
was respected at all times, and their data were not published at
any time.



J.E. Lira-Vera, A.D. Santana-Vargas, G. Gutiérrez-Reyes et al.

Annals of Hepatology 31 (2026) 102149

Table 1
ANOVA test for control ALD, MASLD, and MetALD groups for Demographic characteristics.
Variable Healthy subjects ALD MASLD MetALD p-value  post hoc
n=97 n=54 n=140 n=18
31.4% 17.5% 45.3% 5.8%
Age (years) 36.86 (34.67- 39.04) 35.5(32.5-38.5) 36.76 (34.93- 38.6) 33.83(28.37-39.29) 0.6414
Gender, n (%) women  48(49.5) 11(20.4) 65(46.4) 11(61.1)
BMI Kg/m2 26.8(25.91-27.7) < 26.41(25.43-27.39) < 30.78 (29.9- 31.67) 33.16(31.09- 35.23) 0.0000 b,cde
CAP score (dB/m) 215.04 (207.04- 223.03) < 259.86 (245.69- 274.02) <  311.62(305.46-317.78)  321.83(307.06- 336.61)  0.0000 ab,cde
Kpa 8Kpa) 5.09 (4.76- 5.42) < 5.55(5.04- 6.05) 6.5(5.92- 7.07) 8.9(5.56- 12.24) > 0.0000 b,cef
AUDIT 2.3(1.95-2.76) 10.6 (9.72- 11.47) > 2.4(2.06-2.72) 9.3(8.04-10.52) 0.0000 a,cdf
gr/ocassion 43.6 (34.4-52.8) 180.2 (103.7- 256.8) 41.2(35.4-46.9) 221.2(136.9- 305.4) 0.0000 acdf

a = Healthy subjects vs ALD; b= Healthy subjects vs MASLD; c= Healthy subjects vs MetALD; d= ALD vs MASLD; e= ALD vs MetALD; f= MASLD vs MetALD.
ALD = Alcohol-Associated Liver Disease; AUDIT = Alcohol Use Disorders Identification Test; BMI = Body Mass Index; CAP = controlled attenuation parameter;
gr = grams; Kpa = kilopascals; MASLD= Metabolic Dysfunction—Associated Liver Disease; MetALD = Metabolic dysfunction and alcohol-associated steatotic liver

disease.

3. Results

Data from 324 blood donors were collected. After excluding sub-
jects with incomplete measurements, for the final analysis three hun-
dred nine subjects, 135 females (43%) and 174 males (56%), average
age 35.5 (28.3—39.29), were classified according to steatosis grade by
controlled attenuation parameter (CAP, measured by VCTE) and alco-
hol consumption pattern into one of four groups described above: 97
(31.4%) HS; 54 (17.5%) ALD, 140 (45.3%) MASLD, and 18 (5.8%) Met-
ALD. All other demographic variables and the mean difference
between groups are shown in Table 1. The prevalence of MASLD in
our sample was 45.3% (95% Cl: 39.7-50.9), ALD 17.5% (13.3-21.7),
MetALD 5.8% (3.2—8.4), and HS 31.4% (26.2—36.6). These confidence
intervals demonstrate the precision of our estimations and under-
score that MetALD, although less frequent, was present in approxi-
mately 6% of participants. The precision of MetALD in our study
population was =+ 2.6. Increasing the absolute precision to +2, a sam-
ple of 525 participants would be required, and for +1, a sample of
2,099 would be required. With the current group sizes, the study has
80% power («=0.05) to detect moderate-to-large differences (Cohen’s
d = 0.37-0.45); for comparisons between medium and large groups,
the effect size increases to 0.7-0.76 when comparing MetALD as the
smallest group to others.

The AUDIT score was < 8, indicating that alcohol consumption is
safe in the healthy (2.35 {1.95- 2.76}) and in the MASLD groups (2.39
{2.06- 2.72}), while higher scores were in the ALD groups (10.59
{9.72-11.47}) and MetALD groups (9.28 {8.04-10.52}).

However, the average number of grams of alcohol consumed per
occasion was higher in MetALD than in those in the ALD group:
221.16 (136.87-305.45) and 180.24 (103.72-256.76), respectively,
with no statistical difference (Table 1). There was also higher

Table 2
Alcohol consumption distribution among gender.

consumption in grams per occasion in MetALD and ALD than in the
HS and MASLD groups.

The AUDIT with a value > 8 indicated a risky consumption of alco-
hol, which is high in the ALD and MetALD groups; in terms of the
grams of alcohol consumed per occasion, we found that these groups
consumed alcohol over 13 standard drinks/occasion. Regarding the
patterns of alcohol consumption, we divide them into risky consump-
tion (AUDIT > 8, with negative DSM-5), low alcohol use disorder
(AUD) (AUDIT > 8, with positive DSM-5: 1 question), and moderate
AUD (AUDIT > 8, with positive DSM-5 to plus 3). We found in the
ALD group that 37% of the subjects had moderate AUD, being a popu-
lation of youngsters (age 35.5 years), while in the MetALD group, 72%
of the subjects had risky consumption with an average age of
33.8 years. This indicates that subjects in the ALD group have
advanced problems with their alcohol consumption.

When comparing consumption patterns according to DSM-5, in
the ALD groups, we found 31.48% with risky consumption, 31.48%
with low AUD, and 37.04% with moderate AUD. In the risky group,
23.50% were women and 76.50% men, the same proportion was
found in subjects with low AUD. In individuals with moderate AUD,
85% were men and 15% were women (Table 2).

On the other hand, when applying DSM-5 to subjects with Met-
ALD, 72.22% had risky consumption, 27.78% had low AUD, and no
individual had moderate AUD. In addition, 38.50% of the subjects
with MetALD and risk consumption were women, and 61.50% were
men, while 40% of those with low AUD were women, and 60% were
men.

The grams of alcohol consumed per occasion were, in decreasing
order: 221.16 (136.87- 305.45) in MetALD, 180.24 (103.72- 256.76)
in ALD, 41.16 (35.45- 46.88) in MASLD, and 43.65 (34.44- 52.85) in
the control group. This reflects that the study population that does

Risk Low alcohol use disorder =~ Moderate alcohol use disorder ~ Total
ALD Gender Woman,n (%) 4(23.5%)  4(23.5%) 3(15.0%) 11(20.4%)
Man, n (%) 13(765%) 13 (76.5%) 17 (85.0%) 43(79.6%
Total 17 17 20 54
MetALD  Gender Woman,n(%) 5(38.5%) 2 (40.0%) — 7 (38.9%)
Man, n (%) 8(61.5%)  3(60.0%) — 11 (61.1%)
Total 13 5 — 18

Table 2 compares the consumption patterns for ALD and MetALD groups by gender. In both groups, there are more men than women.
In the ALD group, there is more moderate AUD than risk consumption and low AUD in men. No moderate AUD on MetALD is observed.
There was no association with the chi-square test p =.754 for ALD and p =.952 for MetALD.
ALD = Alcohol-Associated Liver Disease; AUD = Alcohol Use Disorder; MetALD = Metabolic dysfunction and alcohol-associated steatotic

liver disease.
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not have risky alcohol consumption consumes alcohol in moderate
amounts.

The average BMI was out of range in all four groups: 26.8 (25.91-
27.7)in HS and 26.41 (25.43-27.39) in ALD. We found obesity rates in
MASLD and MetALD to be 30.78% (29.9-31.67%) and 33.16% (31.09-
35.23%), respectively. As expected, BMI was larger in MetALD and
MASLD and lower in ALD and HS; these differences were statistically
significant, as shown in the one-way ANOVA analysis (see Table 1). In
the post hoc analysis, statistically significant differences were found
between the HS, ALD, MASLD, and MetALD groups.

MASLD has abnormal glucose levels, which were statistically
higher in MASLD and MetALD than in HS. There were also statistical
differences in triglyceride concentrations in ALD, MASLD, and Met-
ALD compared to HS, and HDL values were higher in the ALD group
compared to MASLD and MetALD.

The one-way ANOVA revealed statistically significant differences
in ALT, AST, GGT, glucose, uric acid, HDL, and triglycerides (see
Table 3). The pairwise comparison reveals statistically significantly
higher ALT values in the ALD, MASLD, and MetALD groups compared
to the HS group. In contrast, AST values were higher in MetALD than
in HS. GGT concentrations were higher in ALD and MetALD than in
HS, while GGT in MetALD was higher than in MASLD.

The CAP score evaluated steatosis. Measures were statistically
significant (p < 0.001) in all pairwise comparisons except for MASLD
vs. MetALD, where scores were similar. Grade 3 steatosis was
observed in the MASLD and MetALD groups.

Liver stiffness scores were measured in kilopascals (kPa), showing
average higher values in the MetALD group (p < 0.001); statistical dif-
ferences were between HS vs. MASLD and MetALD, as well as MetALD
vs ALD and MASLD (Table 1, Fig. 2).

4. Discussion

The results of this study are interesting. The data were obtained
from blood bank donors from the Mexican population, who consider
themselves “healthy” and therefore come to donate, and are of an
age considered young (36 4 12.6 years). We found that 70% of these
subjects have some degree of liver steatosis, and the group perceived
as healthy, with no liver steatosis, is only 31.40%. Overweight and
obesity is a characteristic in the four groups, so perhaps considering
the “healthy” group as truly healthy could be in doubt, since it is
overweight considering this group with an average BMI of 26.8
(25.91-27.7), but without alcohol consumption, nor any grade of
steatosis or fibrosis, that is why we have called it the healthy control
group. On the other hand, the BMI of the other three groups are dif-
ferent, being statistically significant, the group that consumes alcohol
with a BMI 26.41 (25.43-27.39) but with some grade of steatosis
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and/or fibrosis, the MASLD group with a BMI of 30.78 (29.9-31.67)
which corresponds to grade I obesity and the MetALD group with
BMI 33.16 (31.09—35.23). By comparing this finding with the results
of the most recent National Health and Nutrition Survey, we see that
only 27.6% of the Mexican population has an adequate weight for
their height, while obesity has overtaken overweight as the most fre-
quent state of malnutrition (36.7% vs 35.7%) [15]. Thus, the presence
and grade of steatosis are different in each group, the healthy group
without steatosis, the patients who consume alcohol with a grade 3
steatosis of 26.5%, the MASLD group with grade 3 steatosis up to
62.9% and the most affected group is the MetALD group with grade 3
steatosis up to 83.5%, this being explained by the double damage to
the liver (obesity and risky alcohol consumption) (Fig. 1, and Table 3).

In the ALD group, the male gender predominated, whereas in the
healthy control and MASLD groups, the male-to-female ratio was
similar at 1:1. However, the female gender predominated in the Met-
ALD group. The National Survey on Drug, Alcohol, and Tobacco Con-
sumption (ENCODAT) conducted in our country in 2016 showed that
younger women consume more alcohol and start consuming alcohol
at younger ages, supporting evidence from other countries noting
that liver disease due to alcohol consumption in women has
increased up to 50% compared to 30% in men [16]. Our findings sug-
gest that women may be at greater risk of developing liver damage
when metabolic factors and risky alcohol consumption are combined
due to several factors, including women'’s susceptibility to liver dam-
age due to fewer alcohol metabolizing enzymes, fat distribution, and
the presence of estrogen.

Inflammation, as measured by liver enzymes (AST and ALT), dif-
fers among the groups. It is normal in the healthy group and elevated
in the other three groups, with a higher level in the MetALD group.
This is likely accompanied by higher interleukins, cytokines, and oxi-
dative stress, which would be worth measuring. The absence of these
measurements is a weakness of our study.

Regarding the findings of liver fibrosis, as expected, most of
the subjects did not have fibrosis. When comparing the groups,
important findings were observed in those with some degree of
fibrosis. In the ALD group, F1, F2, and F3 were found in order of
decreasing frequency, and F4 was not detected. Subjects with F4
were found in the groups with metabolic dysfunction. The highest
proportion of subjects with F4 was found in the MetALD group
(16.7% vs. 2.9% in MASLD). In MASLD, F2 was the most prevalent
grade of fibrosis, followed by F1 and F3 in equal numbers. Finally,
in MetALD, F4 was the most frequent fibrosis grade, while F2 and
F3 were equally prevalent; no subjects had F1. This finding is rel-
evant because it has traditionally been postulated that dual dam-
age affects the liver in a more intense and accelerated manner,
and this study supports it. We found that individuals with MASLD

Table 3
ANOVA test for control ALD, MASLD, and MetALD groups for biochemical, liver functioning, and alcohol consumption variables.
Variable Healthy subjects ALD MASLD MetALD p-value  post hoc
n=97 n=54 n=140 n=18
31.4% 17.5% 45.3% 5.8%
ALT 22.06 (19.72- 24.4) 31.68 (20.09- 43.27) 29.26 (26.09- 32.42) 33.94(17.13- 50.76) 0.0369 ab,c,
AST 25.05 (22.85- 27.26) 29.04 (23.78- 34.29) 28.84(25.9-31.77) 41.89 (9.78- 74) 0.0274 c
GGT 29.13 (25.4- 32.85) 40.74 (30.09- 51.38) 34.47 (30.88- 38.06) 49.28 (18.7- 79.85) 0.0120 b,cf
Glucose 91.67 (87.58-95.75) 89.42 (84.53-94.3) 99.37 (94.14- 104.6) 87.44(81.67-93.22) 0.0201 b,d
Uric acid 5.11(4.83-5.39) < 5.91(5.5- 6.33) 5.66 (5.42- 5.89) 6.15(5.29- 7.02) 0.0012 ab,.c
Total cholesterol ~ 175.9 (168- 183.82) 192.9 (181.4- 204.49) 183.1(177.2- 189.07) 187 (166.5- 207.5) 0.0702
HDL 47.14 (44.57- 49.71) 50.63 (45.07- 56.2) > 43.93 (42.08- 45.77) 40.68 (37.17- 44.2) 0.0046 b,c.de
LDL 107.61(101.02- 114.2) 120.5(111.5- 129.5) 11492 (110.05- 119.78)  121.73(107.1- 136.36) 0.0536
Tg 127.09 (115.72- 138.47)  158.91(135.66- 182.16)  172.9 (160.25- 185.55) 178.61(134.78-222.44)  0.0000 ab,.c

a = Healthy subjects vs ALD b= Healthy subjects vs MASLD; c= Healthy subjects vs MetALD; d= ALD vs MASLD; e= ALD vs MetALD; f= MASLD vs MetALD.

ALD = Alcohol-Associated Liver Disease; ALT = alanine aminotransferase; AST = aspartate aminotransferase; GGT = gamma glutamyl transpeptidase;
HDL = High-density lipoprotein; LDL = Low-density lipoprotein; MASLD= Metabolic Dysfunction—Associated Liver Disease; MetALD = Metabolic dysfunction
and alcohol-associated steatotic liver disease; Tg = triglycerides.
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Distribution of liver steatosis by groups studied
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have the highest steatosis, and the average fibrosis is more
advanced in subjects with MetALD. This reinforces the emerging
serious public health problem with the increasing prevalence of
overweight/obesity and alcohol consumption in our population,
which increases the risk of developing advanced chronic liver dis-
ease earlier and will eventually lead to increased demand for
health services.

When analyzing the biochemical parameters included as diag-
nostic criteria for MASLD, we found that the group with meta-
bolic dysfunction is the only one that included subjects with
abnormal fasting glucose. However, the highest concentrations of
cholesterol and triglycerides were found in the MetALD group.
High-density lipoprotein cholesterol values are found to be lower
in the MetALD group. This is consistent with the evidence point-
ing to insulin resistance as a fundamental pathophysiological fac-
tor in the development of MASLD, [17], and it demonstrates a
direct proportional relationship between increased alcohol con-
sumption and serum cholesterol levels, specifically low-density
lipoproteins, and triglycerides [18]. It should be noted that the
MetALD group was the one that showed the highest grade of ele-
vation of aminotransferases and gamma-glutamyl transpeptidase,
which objectively shows the grade of damage that these subjects
develop. All these biochemical parameters, except the total cho-
lesterol value, showed statistical significance.

The age of onset of alcohol consumption was similar in all
groups, which is earlier than reaching the age of adulthood,
including the control group. However, the years of consumption
are lower in the MetALD group, which again highlights that liver
damage occurs more intensely and is accelerated in subjects
with simultaneous metabolic dysfunction and risky alcohol
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consumption. Risky alcohol consumption at younger ages
increases the time of toxic exposure, which favors liver damage
and its progression to fibrosis, cirrhosis, and hepatocellular carci-
noma. In addition, the MetALD group has a higher number of
grams of alcohol consumed compared to the group with exclusive
alcohol damage. Both groups have risky alcohol consumption
identified by AUDIT.

To date, we have not found any Mexican studies that evaluate
the prevalence and characteristics of individuals with MetALD;
therefore, this work sets a precedent. Our work has the strength
of studying a population without chronic liver diseases or other
diseases, such as diabetes mellitus, which could represent a con-
founding factor when estimating the grade of steatosis and fibro-
sis. We, therefore, exclusively included people who perceived
themselves to be healthy, although most were identified as hav-
ing an inadequate weight for their height. We understand that
one limitation of our study is that our sample represents a cohort
rather than a broader population in our country. However, it is a
precedent considering that we studied subjects who perceive
themselves as healthy. We suggest publications that include a
larger number of centers and subjects to establish a broader pic-
ture of dual liver damage in Mexico.

5. Conclusions

Our study demonstrated a prevalence of 45.3%, 17.5%, and 5.8% for
MASLD, ALD, and MetALD, respectively. Although MetALD has the
lowest prevalence compared to MASLD and ALD, it has the highest
grade of steatosis and liver fibrosis. High BMI and risky alcohol con-
sumption were associated with the severity of liver disease. This rein-
forces the emerging serious public health problem with the
increasing prevalence of overweight/obesity and alcohol consump-
tion in our population, which increases the risk of developing
advanced chronic liver disease earlier and will eventually lead to
increased demand for health services.
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