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etiologies of CLD globally include hepatitis B (HBV), hepatitis C (HCV), alcohol-related liver disease, autoim-
mune liver disease, and, more recently, metabolic dysfunction-associated steatotic liver disease (MASLD).
The aim was to analyze the main etiologies of CLD observed in a Hepatology Center over a 25-year period.
Materials and Methods: A retrospective and observational study was conducted with 2679 patients with CLD,
recruited between January 1995 and December 2019. The patients were classified into three time periods:
Group A (1995—2003), Group B (2004—2011), and Group C (2012—2019). A one-way analysis of variance was
used to assess the differences between the groups.

Results: Significant differences were found in HCV, HBV, and MASLD between the analyzed periods (p = 0.0019,
p<0.001, and p <0.001, respectively). Tukey's post hoc test revealed significant differences in HCV and HBV
between group A and groups B and C (p <0.01 and p <0.001, respectively). For MASLD, a progressive increase
was observed in each period (p < 0.01 for A vs. B; p <0.001 for A vs. C; p=0.0042 for B vs. C).

Conclusions: Between 1995 and 2007, the predominant CLD in our clinic was caused by HCV. However, since
2008, MASLD has become the most frequent etiology (33 %), reaching 45 % in 2019 as the leading cause of CLD.
By 2012, cirrhosis due to MASLD had the highest incidence among the analyzed etiologies, followed by HCV.
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1. Introduction

Chronic liver disease (CLD) is characterized by progressive deteriora-
tion of liver function. This process is characterized by the induction of
inflammation and destruction and scarring of the liver parenchyma [1].
The most common CLDs worldwide are hepatitis B virus (HBV), hepatitis
C virus (HCV), alcohol-related liver disease (ARLD), autoimmune liver
disease (AILD), and more recently, metabolic dysfunction-associated
steatotic liver disease (MASLD) [2]. Mexico has the highest prevalence
of compensated and decompensated cirrhosis in the Americas [2].

However, studies on the incidence of CLD in Mexico are scarce.
From 1980 to 2010, mortality related to CLD increased by 46 % world-
wide [3]. According to the National Institute of Statistics and Geogra-
phy, liver disease is the fourth place as one of the main causes of
death in Mexico [4].

The prevalence of HCV in Mexico has remained at 1.4 % over the
last decade, with a viremia rate ranging from 0.27 % to 1%, corre-
sponding to an estimated 1.6 million infected individuals [5]. By
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2018, the prevalence of anti-HCV antibodies in northern Mexico was
reported at 0.5 % in a population of 50-year-olds, which matched the
national prevalence of 0.5% in this group. In the 20 to 49-year-old
population, the prevalence of anti-HCV antibodies in northern Mex-
ico was 0.1 %, while the national prevalence for this age group was
0.2 % [6]. According to the 2020 Annual Epidemiological Surveillance
Report, an average of 2108 new HCV cases per year was recorded
between 2010 and 2020, with an incidence rate of 1.06 cases per
100,000 inhabitants [7].

In 2019, HBV was responsible for 820,000 deaths globally. The
World Health Organization (WHO) estimated that 296 million people
had chronic HBV infection in 2019. Eighty-eight percent of the global
HBV burden can be found in Africa, Southeast Asia, and the Western
Pacific [8]. The prevalence of HBV in Mexico is low, at <2 %. It has
been reported that the percentage of the population carrying HBsAg
is between 0.2 % and 0.5 % [9]. In 2022, the global prevalence was esti-
mated to be 257 million infected individuals, with an estimated inci-
dence of 1.5 million new cases per year [10].

Northern Mexico has one of the highest prevalences of binge
drinking, ranging from 21.8 % to 27 %, with the national prevalence
being 16.4 % [6]. The State of Nuevo Leén has a consumption per cap-
ita (among 15- to 65-year-olds) of 7.4L of pure alcohol while the
national average consumption is 4.9 L (men, 7.9 L; women, 2.1 L) [11].
The reason for this issue is multifactorial; however, some studies sug-
gest that social disadvantages related to migration (due to proximity
to the United States border), poverty, and living in underserved
neighborhoods represent a clearly identified risk factor in the north-
ern part of the country [12].

In 2016, the global prevalence of MASLD was estimated at 25 %,
with associations to comorbidities such as obesity, type 2 diabetes
mellitus (T2DM), hypertriglyceridemia (HTG), hypertension, and
metabolic syndrome (MetS), with an estimated T2DM prevalence of
43.6 %[13].

In northeastern Mexico, an increase in T2DM prevalence has been
reported, rising from 7.6 % in 2006 to 14.3 % in 2020, representing a
significant risk factor for the development of MASLD and cirrhosis
[14,15]. Additionally, according to the 2018—2019 National Health
Survey, the main factors associated with a higher prevalence of obe-
sity include low socioeconomic status, living in food insecurity condi-
tions, short stature, and female sex. Furthermore, the heterogeneity
of the sociocultural and economic context, along with the availability
of region-specific foods, may contribute to the high obesity rates
reported in northern Mexico, reaching up to 41.6 % [14].

Hispanic populations have been shown to have a genetic predisposi-
tion to developing HTG [16]. The prevalence of MASLD varies among
ethnic subgroups, being highest in Mexicans (22 %), followed by Central
Americans (21%), Cubans and Puerto Ricans (16 %), and Dominicans
(15%) [17]. These ethnic differences are attributed to visceral fat distri-
bution [12] and the presence of genetic polymorphisms in genes such
as PNPLA3, NCAN, LYPLAL1, GCKR, and PPP1R3B [18—20].

The main AILD include autoimmune hepatitis (AIH), primary bili-
ary cholangitis (PBC), and overlap syndrome (OS). In Mexico, studies
on AILD are limited. The reported prevalence of AILD ranges from
8.5% to 17.1% [21,22]. Valdivia et al. reported that, in a cohort of 67
patients with ALD, 57 % had AlH, 25 % had PBC, and 16 % had OS [21].
Similarly, a previous study conducted by our group, in a sample of
131 patients with ALD, found that 56 % had AIH, 27 % had PBC, and
17 % had OS [23]. It is important to highlight that when applying the
revised International Autoimmune Hepatitis Group (R-IAIHG) classifi-
cation for AIH and comparing it with the simplified scoring system,
the latter showed a higher rate of false negatives. In contrast, the R-
IAIHG classification demonstrated better performance, with superior
sensitivity and specificity [23].

The objective of this study was to analyze the situational pano-
rama of CLD and the presence of cirrhosis in these conditions over a
25-year period at the Hepatology Center of the “Dr. José Eleuterio
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Gonzdlez” University Hospital, Universidad Auténoma de Nuevo
Ledn (UANL), recognized as the largest public hospital in the north-
eastern region of Mexico.

2. Materials and methods
2.1. Patient selection

A retrospective, observational, and cross-sectional study was con-
ducted, including 2679 patients with CLD treated at the Hepatology
Center of the Department of Internal Medicine at the “Dr. José Eleu-
terio Gonzdlez” University Hospital, a tertiary care medical center
with over 700 beds, located in Monterrey, Nuevo Le6n, Mexico. This
public hospital is the largest in northeast Mexico, and its patients pri-
marily come from the state of Nuevo Ledn and surrounding states in
northern Mexico and southern Texas.

The Hepatology Center was established in 1983 and serves as a
national referral center for liver diseases. It has a specialized labora-
tory and an outpatient clinic. In the context of this study, medical
records have been managed in physical format since the unit’s incep-
tion, as no electronic system is available. Each patient has a handwrit-
ten medical record with a unique identification number, where
laboratory results and imaging studies are archived. Additionally,
since 2003, a digital registry has been implemented using an Excel
database, which is updated annually.

All medical records of patients who visited the outpatient Hepa-
tology Center for the first time between January 1995 and December
2019 were reviewed. The diagnosis of CLD was made according to
international guidelines [8,24—28]. Obesity was considered a risk fac-
tor in the cohort through the calculation of body mass index (BMI).
The inclusion criteria were age over 18 years and a diagnosis of CLD
with or without cirrhosis; this was assessed through liver biopsy and
non-invasive methods for measuring fibrosis. The exclusion criteria
were acute liver disease, other etiologies, non-chronic liver disease,
and patients under 18 years of age. Three groups were established
based on three time intervals for analysis: group A, 1995-2003;
group B, 2004—2011; and group C, 2012-2019.

The diagnosis of AIH was based on the R-IAIHG criteria [29]. For
classification, the results of the following autoantibodies were ana-
lyzed: antinuclear (ANA), smooth muscle (SMA), liver-kidney micro-
somal (LKM), and antimitochondrial (AMA). When available, the
diagnosis was supplemented with the detection of AMA type 2 and
ANA gp210. Since 2000, the laboratory of the Hepatology Center has
offered tests to detect autoantibodies, including ANA, SMA, AMA,
AMA2, and soluble liver antigen (SLA), performed by immunofluores-
cence. Between 2011 and 2013, the ELISA technique for LKM and
AMA2 was added. This information has contributed to improving the
diagnostic performance of AILD.

2.2. Statistical analysis

The results were expressed as mean =+ standard deviation for the
numerical variables and categorical variables were expressed as fre-
quencies and percentages. One-way analysis of variance (ANOVA)
was used to determine if there were differences between the inde-
pendent groups, with Tukey’s post hoc test. Categorical variables
were analyzed using the Pearson chi-square test. The analysis was
performed using GraphPad Prism 7.04 (San Diego, CA, USA). A p-value
< 0.05 was considered significant.

2.3. Ethical statement

This study was approved by the Ethics Committee of our institu-
tion (HI21-00,001) on May 25, 2021. It is important to note that, in
retrospective studies, the requirement for informed consent is
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waived, as personal data are de-identified beforehand and no medical
interventions are performed on the patients.

3. Results

The Hepatology Center is a referral center for liver diseases in
northeast Mexico, where 60 % of patients come from the state of
Nuevo Ledn, followed by the states of Tamaulipas, Coahuila, Chihua-
hua, San Luis Potosi, Sinaloa, Sonora, Mexico City, Veracruz, and Chia-
pas, primarily. This was a situational analysis study of patients with
CLD evaluated over a 25-year period and it was not conducted on a
population-wide basis.

Between 1995 and 2019, a total of 4483 patients were treated, of
whom 2679 met the inclusion criteria and were enrolled in the study.
The median age was 52 years (interquartile range: 40—60), and 1376
of them (51 %) were men. Obesity was considered a relevant risk fac-
tor across the entire cohort, with a BMI greater than 25 Kg/m?
observed in 72 % of the patients included in this study.

The distribution of CLD was as follows: MASLD, 873 patients
(33%); HCV, 651 (24 %); ARLD, 486 (18 %) of whom 95 % were Met-
ALD, Metabolic dysfunction—associated alcohol-related liver disease;
AILD, 481 (18 %); and HBV, 188 (7 %). Overall, cirrhosis was observed
in 1305 of the 2679 patients (49 %) at the time of admission.

AILD included 481 patients with a mean age of 48.5 & 13.7 years,
with 17 % being over 60 years old. The distribution of diagnoses was
as follows: AIH in 303 patients (63 %), PBC in 149 patients (31 %), and
0OS in 29 patients (6%). Primary sclerosing cholangitis (PSC) and
IgG4-related cholangiopathy were not included due to their low
prevalence in our population. Autoantibody testing at admission was
available in 95 % of AIH cases, 83 % of PBC cases, and 93 % of OS cases.
Among AIH patients, 95% tested positive for ANA and/for SMA
(>1:80), and 11 % tested positive for LKM. In PBC, 80 % were AMA-
positive, and of these, 48 % were also positive for AMA2. Among OS
patients, 68 % tested positive for ANA and 69 % for AMA, with half of
these being positive for AMA2.

In Fig. 1A, the percentages of the five etiologies analyzed over the
years are shown, while Fig. 1B highlights the trend of each. It was
observed that from 1995 to 2007, the predominant CLD was HCV.
However, starting in 2005, MASLD showed an annual increase,
becoming the most common CLD in our clinic.

A statistically significant difference was found among the
MASLD, HCV, and HBV groups, as determined by a one-way
ANOVA. Tukey’s post hoc analysis revealed a significant increase in
the prevalence of MASLD, as well as a significant decrease in HBV
and HCV over the three analyzed time periods. Among the five eti-
ologies, HBV had the lowest percentage, while ARLD and AILD
remained stable across the periods, showing no statistically signifi-
cant differences. AILD were reported at similar frequencies across
the three study periods, with no statistically significant differen-
ces. However, an absolute increase in the number of cases was
observed during period B (Table 1).

Overall, cirrhosis was present in 49 % of patients. At the time of
admission, 36 % of patients had cirrhosis in 1995; however, this
percentage progressively increased, reaching 67% in 2019.
ARLD and AILD had the highest proportion of cirrhosis (80 % and
49 %, respectively), while HBV had the lowest percentage. The
analysis of cirrhosis prevalence by gender showed a higher preva-
lence in men for ARLD (91 %) and HBV (77 %), while women were
predominant in AILD (82%), HCV (57%), and MASLD (56 %)
(Table 2).

The analysis of cirrhosis trends across different etiologies over
25 years showed that MASLD moved from the fourth position in
2005 to the first in 2012, followed by ARLD and AILD (Fig. 2a). Addi-
tionally, a global increasing trend in cirrhosis prevalence was
observed during the evaluated period (Fig. 2b).
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4. Discussion

This is the first long-term situational panorama study of CLD in a
single center in Mexico. The results allowed us to identify variations
in the presentation of different etiologies of CLD. During the study
period from 1995 to 2019, a total of 2679 patients met the inclusion
criteria, with a median age of 52 years, which is higher than the
median age of 29 years reported by INEGI for the population of north-
eastern Mexico during the 1995-2020 period [30]. When considering
obesity as a relevant risk factor across the entire cohort, it was
observed that 72 % of the patients had a BMI greater than 25 Kg/m?.
This finding is consistent with data reported by Mexican Clinical
Practice Guidelines for Adult Overweight and Obesity Management,
which indicate that approximately 75% of the adult population in
Mexico is overweight and obese [31]. On the one hand, the main con-
tribution was to document how the frequency of metabolic CLD (i.e.,
MASLD) was increasing while national statistics documented the
increase in MetS and its components, such as overweight, obesity,
dyslipidemia, and T2DM [12]. On the other hand, the increased inci-
dence of cirrhosis in our center paralleled the national statistics in
this compilation alongside the presence of comorbidities that allow
the development of MASLD and its complications as cirrhosis.

This study was conducted at a referral center for liver diseases in
northeast Mexico, where MASLD was found to be the most frequent
etiology among the five evaluated (33 %). This may explain why our
reported prevalence is higher compared to the 23 % reported in previ-
ous studies on the Mexican population [32,33]. Additionally, it has
been reported that the overall prevalence of obesity in patients with
MASLD is 82 % [13]. A recent study conducted in five hospitals in cen-
tral Mexico by Gonzélez-Chagolla et al. found that MASLD progressed
from being the third most common cause of cirrhosis in 2000 to the
leading cause in 2012, accounting for 36 % of cirrhosis cases in 2019
[22]. These findings are comparable to those of our study in a single
center in northeastern Mexico, where MASLD accounted for 33 % of
the evaluated cases, establishing it as the leading cause of cirrhosis.

In relation to HCV, the present study found that in Group A (1995
—2003), hepatitis C was the most frequent CLD, with a rate of 30%.
This may be attributed to the fact that, during that period, the only
available treatment was pegylated interferon, which had a response
rate of <50 % [34]. On the other hand, the frequency of HCV progres-
sively decreased between Group B (2004—2011) and Group C (2012
—2019), dropping from 28 % to 17 %, respectively. This reduction
could be explained by the introduction of direct-acting antivirals
(DAAs), which provide more effective treatments with fewer side
effects. In Mexico, the public healthcare system incorporated DAAs in
2017, allowing more patients to access these therapies [35]. The
decline observed between Groups B and C appears to be directly
related to improved access to and effectiveness of DAAs treatment.

The prevalence of AILD in Mexico has been poorly reported, with
estimates ranging from 7 % to 17 % of cirrhosis cases in the context of
CLD [32,33]. In the present study, the prevalence of AILD remained
relatively stable across the three time periods analyzed, although a
slight decrease was observed in the most recent period (16 %). How-
ever, in the overall analysis, this etiology accounted for 18 % of cases,
a proportion similar to that of alcohol-related liver disease (ARLD).
This trend may be associated with the more specialized diagnostic
approach employed at the referral center where the study was con-
ducted.

In Mexico, although alcohol consumption has increased in recent
years, mortality associated with alcohol-related liver disease (ARLD)
has shown a declining trend [11]. It is estimated that only 10% to
20 % of heavy chronic drinkers develop alcoholic hepatitis or cirrhosis
[36].In our study, alcohol consumption in the northern population of
the country remained consistently high over time, with no significant
variation between the periods analyzed. Regarding cirrhosis related
to ARLD, 14 % of patients had already developed the disease at their
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Fig. 1. A) Number of CLD cases expressed as a percentage per year. B) Trend given in CLD expressed as a percentage per year. CLD, chronic liver disease; MASLD, metabolic dysfunc-
tion-associated steatotic liver disease; HCV, hepatitis C virus; ARLD, alcohol-related liver disease; AILD, autoimmune liver disease; HBV, hepatitis B virus.

first consultation, accounting for 80% of all diagnosed ARLD cases
(387 out of 486 cases).Yeverino et al. reported that men represent
the population most affected by alcoholism in Mexico [11], a finding

Table 1

Chronic liver disease in the three study periods.
Etiology Total patient 1995-2003 2004-2011 2012-2019

n=2679 Group A Group B Group C P
n=679 n=1007 n=993

MASLD *>¢ 873 (33%) 137(20%) 292(29%) 444(45%) <0.001
HCv 2P 651 (24 %) 203(30%) 280(28%) 168(17%)  0.0019
ARLD 486 (18 %) 129(19%) 171(17%) 186(19%)  0.3266
AILD 481 (18%) 128(19%) 198(20%) 155(16%)  0.7040
HBV *° 188 (7%) 82(12%) 66 (6 %) 40 (4%) <0.001

MASLD, metabolic dysfunction-associated steatotic liver disease; HCV, hepatitis C
virus; ARLD, alcohol-related liver disease; AILD, autoimmune liver disease; HBV,
hepatitis B virus. Values are n ( %). * p < 0.01, Group A vs Group B.

> p<0.001, Group A vs Group C.

¢ p=0.0042, Group B vs Group C.

that aligns with our results, in which 91 % of ARLD cases occurred in
male patients.

In Mexico, the incidence of hepatitis B (HBV) was 0.63 cases per
100,000 inhabitants in 2019 [37,38]. Although the vaccine was intro-
duced in 1984, it was incorporated into the national immunization
schedule in 1999 [39], which was the year with the highest frequency
of HBV-related consultations (18 %). Estimated vaccination coverage
in 2018—2019 reached 55 % [40], which may have contributed to the
observed reduction in HBV-related chronic liver disease. In this study,
the frequency of HBV was 12 % during Period A and declined signifi-
cantly in Periods B and C (p < 0.001), reaching only 4% in the latter.
At diagnosis, 23 % of patients already had cirrhosis, consistent with
reports indicating that 15—40 % of chronic HBV infections progress to
cirrhosis [41]. Initially, treatment involved interferon [42,43]; later,
oral antivirals such as adefovir, entecavir (Baraclude), tenofovir, and
more recently, tenofovir alafenamide were introduced [44]. These
newer agents, with antifibrotic effects, may have improved patient
outcomes, as previously reported by Tang et al. [41].
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Table 2

[m5G;September 14, 2025;12:54]

Annals of Hepatology xxx (2025) 102116

Comparison of the total number of patients and cases with cirrhosis.

Etiology  Total patients  Age (years) Gender Cirrhotics

n(%) Median (IQR) Male / Female n(%)

2679 (100) n (%)

1305(49) Male/Female

MASLD 873(33) 54 (44-62) 429 (49) /444 (51)  355(41) 156(44) [ 199(56)
HCV 651 (24) 49 (37-59) 320(49)/331(51)  282(43) 120(43) [ 162(57)
ARLD 486 (18) 54 (46-61) 433(89)/ 3(11) 387(80) 354(91) /33(9)
AILD 481(18) 51(39-58) 78(16) [ 403 (84) 238 (49) 44(28) /194 (82)
HBV 188(7) 45.46+14.99*  117(62)/71(38) 43(23) 33(77)/10(23)

*Mean and standard deviation, IQR, interquartile range, MASLD, metabolic dysfunction-associated steato-
hepatitis; HCV, hepatitis C virus; ARLD, alcohol-related liver disease; AILD, autoimmune liver disease;

HBV, hepatitis B virus.

Cirrhosis is a key factor in the development of hepatocellular car-
cinoma (HCC). In Mexico, cirrhosis-related mortality increased from
27 to 34 per 100,000 inhabitants [45], and HCC is the third leading
cause of death among individuals over 60 years old, with high mor-

doubled between 1995 and 2019. Studies from northeastern Mexico
highlight sex-related differences in etiology [46,47], identifying alco-
hol consumption (34.8 %) and MASLD (28.3 %) as the main causes of
HCC [46-48], reflecting the growing impact of obesity.

tality rates in rural areas [46]. Although this study did not include The significant increase in cases of liver cirrhosis in Mexico is a
HCC cases, the incidence of cirrhosis in chronic liver disease (CLD) concerning phenomenon that can be attributed to multiple
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interrelated factors. Traditionally, excessive alcohol consumption has
been one of the main causes of cirrhosis in the country. However, in
recent decades, another factor of equal or even greater relevance has
emerged: the rise in metabolic diseases associated with the modern
lifestyle.

Moreover, social, economic, and educational inequalities persist,
making it difficult to adopt healthy habits and thus perpetuating this
problem. The lack of effective public policies targeting nutrition,
physical inactivity, and alcohol consumption has also contributed to
this public health crisis.

5. Conclusions

In conclusion, this is the first long-term study of the situational
panorama of CLD in a single center in Mexico, which allowed us to
identify variations in the presentation of different etiologies of CLD,
such as how the frequency of MASLD has increased while national
statistics documented the increase in MetS and its components. The
results demonstrate the trend toward an increased percentage of
MASLD. A tendency to remain stable of ARLD and AILD was observed
over the years, while the frequency of HCV declined in the third study
period from 2012 to 2019, in the period when the DAAs were
approved. A decline in the incidence of HBV from 1995 to 2019 was
paralleled by the introduction of nucleoside(tide) analogs. The inci-
dence of cirrhosis in CLD doubled during the 25 years of the study
period, while MASLD showed the highest incidence of cirrhosis
among the etiologies.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Author contributions

LE.M.-E, P.C.-P, LT.-G: Conceptualization, data curation, investiga-
tion, methodology, project administration, resources, supervision,
visualization, formal analysis, software, writing—original draft prep-
aration, writing—review and editing; S.R.-L, A.R.-C; C.T.-G: data cura-
tion, investigation, methodology, software, visualization, writing—
original draft preparation, writing—review and editing; .G.L-R, L M.
B.-C, LE.H.-P: methodology, investigation, data curation, writing—
original draft preparation, writing—review and editing; J.R.Z.-N: vali-
dation, resources, writing—original draft preparation, writing—
review and editing, All authors have read and agreed to the published
version of the manuscript.

Declaration of interests

None.

Acknowledgments

We thank Jorge Martin Llaca Diaz, MPH, for the epidemiological
review of this study.

References

[1] Parola M, Pinzani M. Liver fibrosis: pathophysiology, pathogenetic targets and
clinical issues. Mol Aspects Med 2019;65:37-55. https://doi.org/10.1016/j.
mam.2018.09.002.

[2] GBD 2017 Cirrhosis Collaborators. The global, regional, and national burden of cir-
rhosis by cause in 195 countries and territories, 1990—2017: a systematic analysis
for the Global Burden of Disease Study 2017. Lancet Gastroenterol Hepatol
2020;5:245-66. https://doi.org/10.1016/S2468-1253(19)30349-8.

[m5G;September 14, 2025;12:54]

Annals of Hepatology xxx (2025) 102116

[3] Mokdad A, Lopez A, Shahraz S, Lozano R, Mokdad A, Stanaway J, et al. Liver cirrho-
sis mortality in 187 countries between 1980 and 2010: a systematic analysis. BMC
Med 2014;12:145. https://doi.org/10.1186/s12916-014-0145-y.

Instituto Nacional de Estadistica y Geografia (INEGI). Defunciones registradas

Available at https://www.inegi.org.mx/contenidos/programas/mortalidad/doc/

defunciones_registradas_2019_nota_tecnica.pdf; 2019 Accessed on February 10,

2025).

Campos-Valdez M, Castro-Garcia MA, ME Ramos-Marquez, Gurrola-Diaz CM, Sal-

azar-Montes AM, Sanchez-Orozco LV. An update on viral hepatitis B and C in

Mexico: advances and pitfalls in eradication strategies. Microorganisms

2024;12:1368. https://doi.org/10.3390/microorganisms12071368.

Carnalla M, Barrientos-Gutiérrez T, Vidana-Perez D, Romero-Martinez M, MC

Martinez-Bohorquez, Gonzalez-Pier E, et al. Prevalence of hepatitis C in the adult

Mexican population: national Survey of Health and Nutrition 2018. Lancet Reg

Health Am 2022;8:100165. https://doi.org/10.1016/j.1ana.2021.100165.

Secretaria de Salud. Informe anual de vigilancia epidemiolégica de hepatitis vir-

ales, México 2010—2020. Available at: https://www.gob.mx/cms/uploads/attach-

ment/file/615926/HepatitisViralesInformeAnual2020.pdf (Accessed on February

10, 2025).

World Health Organization. Guidelines for the prevention, diagnosis, care and

treatment for people with chronic hepatitis B infection Available at https://www.

who.int/publications/i/item/9789240090903; February 10, 2025 (Accessed on.

Secretaria De Salud. Guia para la prevencion y atencion de las hepatitis virales en

Meéxico. 2023. p. 39—62. Available at: https://www.gob.mx/censida/documentos/

guia-para-la-prevencion-y-atencion-de-las-hepatitis-virales-en-mexico-2023

(Accessed on February 10, 2025).

[10] European Centre for Disease Prevention. Control. Hepatitis B — Annual epidemio-
logical report 2022 Available at https://www.ecdc.europa.eu/sites/default/files/
documents/AER%20HEPB%220202_0.pdf; 2025 (Accessed on February 10.

[11] Yeverino-Gutiérrez ML, Gonzalez-Gonzdlez MR, Gonzalez-Santiago O. Mortality
from alcohol-related liver cirrhosis in mexico (2000—2017), 8. Front Public
Health; 2020:524356. https://doi.org/10.3389/fpubh.2020.524356.

[12] Orozco R, Benjet C, Ruiz Velasco-Acosta S, Moreno Altamirano L, Karriker-Jaffe KJ,
Zemore S, et al. Area-level disadvantage and alcohol use disorder in northern
Mexico. Drug Alcohol Depend 2017;175:219-26. https://doi.org/10.1016/j.dru-
galcdep.2017.02.011.

[13] Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M. Global epidemi-
ology of nonalcoholic fatty liver disease—meta-analytic assessment of prevalence,
incidence, and outcomes. Hepatology 2016;64:73-84. https://doi.org/10.1002/
hep.28431.

[14] Barquera S, Hernandez-Barrera L, Trejo-Valdivia B, Shamah T, Campos-Nonato I,
Rivera-Dommarco J. [Obesity in Mexico, prevalence and trends in adults. Ensanut
2018-19]. Salud Publica Mex 2020;62:682-92. https://doi.org/10.21149/11630.

[15] Seiglie JA, Franco RR, Wirtz VJ, Meigs JB, Mendoza MA, Miranda JJ, et al. Regional
and state-level patterns of type 2 diabetes prevalence in Mexico over the last
three decades. Diabetes Res Clin Pract 2021;177:108927. https://doi.org/10.1016/
j.diabres.2021.108927.

[16] Romeo S, Kozlitina ], Xing C, Pertsemlidis A, Cox D, Pennacchio LA, et al. Genetic
variation in PNPLA3 confers susceptibility to nonalcoholic fatty liver disease. Nat
Genet 2008;40:1461-5. https://doi.org/10.1308/ng.257.

[17] Kallwitz ER, Daviglus ML, Allison MA, Emory KT, Zhao L, Kuniholm MH, et al. Prev-
alence of suspected nonalcoholic fatty liver disease in Hispanic/Latino individuals
differs by heritage. Clin Gastroenterol Hepatol 2015;13:569-76. https://doi.org/
10.1016/j.cgh.2014.08.037.

[18] Liu YL, Patman GL, Leathart JBS, Piguet AC, Burt AD, Dufour JF, et al. Carriage of the
PNPLA3 rs738409 C>G polymorphism confers an increased risk of non-alcoholic
fatty liver disease-associated hepatocellular carcinoma. ] Hepatol 2014;61:75-81.
https://doi.org/10.1016/j.jhep.2014.02.030.

[19] Wainwright P, Byrne C. Bidirectional relationships and disconnects between
NAFLD and features of the metabolic syndrome. Int J Mol Sci 2016;17:367.
https://doi.org/10.3390/ijms17030367.

[20] JN Borecki IB, Harris TB, Nguyen T, Kamel IR, Bonekamp S, et al. Association
between variants in or near PNPLA3, GCKR, and PPP1R3B with ultrasound-
defined steatosis based on data from the Third National Health and Nutrition
Examination Survey. Clin Gastroenterol Hepatol 2013;11:1183-90 e2. https://doi.
org/10.1016/j.cgh.2013.02.011.

[21] Valdivia-Correa B, Chablé-Montero F, Uribe M, Sur Méndez-Sinchez NMed.
Available at https://www.medigraphic.com/pdfs/medsur/ms-2016/ms161g.pdf;
2016 (Accessed on February 10, 2025).

[22] Gonzalez-Chagolla A, Olivas-Martinez A, Ruiz-Manriquez J, Servin-Rojas M, Kauff-
man-Ortega E, LC Chdvez-Garcia, et al. Cirrhosis etiology trends in developing
countries: transition from infectious to metabolic conditions Report from a multi-
centric cohort in central Mexico Lancet Reg Health Am 2022;7:100151. https://
doi.org/10.1016/j.1ana.2021.100151.

[23] Munoz-Espinosa L, Alarcon G, Mercado-Moreira A, Cordero P, Caballero E, Avalos
V, et al. Performance of the international classifications criteria for autoimmune
hepatitis diagnosis in Mexican patients. Autoimmunity 2011;44:543-8. https://
doi.org/10.3109/08916934.2011.592884.

[24] Rinella ME, Neuschwander-Tetri BA, Siddiqui MS, Abdelmalek MF, Caldwell S,
Barb D, et al. AASLD practice guidance on the clinical assessment and manage-
ment of nonalcoholic fatty liver disease. Hepatology 2023;77:1797-835. https://
doi.org/10.1097/HEP.0000000000000323.

[25] Bhattacharya D, Aronsohn A, Price ]. Lo re V. Hepatitis C guidance 2023 update:
AASLD-IDSA recommendations for testing, managing, and treating hepatitis C
virus infection. Clin Infect Dis 2023:ciad319. https://doi.org/10.1093/cid/ciad319.

[4

(5

(6

[7

[8

[9


https://doi.org/10.1016/j.mam.2018.09.002
https://doi.org/10.1016/j.mam.2018.09.002
https://doi.org/10.1016/S2468-1253(19)30349-8
https://doi.org/10.1186/s12916-014-0145-y
https://www.inegi.org.mx/contenidos/programas/mortalidad/doc/defunciones_registradas_2019_nota_tecnica.pdf
https://www.inegi.org.mx/contenidos/programas/mortalidad/doc/defunciones_registradas_2019_nota_tecnica.pdf
https://doi.org/10.3390/microorganisms12071368
https://doi.org/10.1016/j.lana.2021.100165
https://www.gob.mx/cms/uploads/attachment/file/615926/HepatitisViralesInformeAnual2020.pdf
https://www.gob.mx/cms/uploads/attachment/file/615926/HepatitisViralesInformeAnual2020.pdf
https://www.who.int/publications/i/item/9789240090903
https://www.who.int/publications/i/item/9789240090903
https://www.gob.mx/censida/documentos/guia-para-la-prevencion-y-atencion-de-las-hepatitis-virales-en-mexico-2023
https://www.gob.mx/censida/documentos/guia-para-la-prevencion-y-atencion-de-las-hepatitis-virales-en-mexico-2023
https://www.ecdc.europa.eu/sites/default/files/documents/AER%20HEPB%220202_0.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/AER%20HEPB%220202_0.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/AER%20HEPB%220202_0.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/AER%20HEPB%220202_0.pdf
https://doi.org/10.3389/fpubh.2020.524356
https://doi.org/10.1016/j.drugalcdep.2017.02.011
https://doi.org/10.1016/j.drugalcdep.2017.02.011
https://doi.org/10.1002/hep.28431
https://doi.org/10.1002/hep.28431
https://doi.org/10.21149/11630
https://doi.org/10.1016/j.diabres.2021.108927
https://doi.org/10.1016/j.diabres.2021.108927
https://doi.org/10.1308/ng.257
https://doi.org/10.1016/j.cgh.2014.08.037
https://doi.org/10.1016/j.cgh.2014.08.037
https://doi.org/10.1016/j.jhep.2014.02.030
https://doi.org/10.3390/ijms17030367
https://doi.org/10.1016/j.cgh.2013.02.011
https://doi.org/10.1016/j.cgh.2013.02.011
https://www.medigraphic.com/pdfs/medsur/ms-2016/ms161g.pdf
https://doi.org/10.1016/j.lana.2021.100151
https://doi.org/10.1016/j.lana.2021.100151
https://doi.org/10.3109/08916934.2011.592884
https://doi.org/10.3109/08916934.2011.592884
https://doi.org/10.1097/HEP.0000000000000323
https://doi.org/10.1097/HEP.0000000000000323
https://doi.org/10.1093/cid/ciad319

JID: AOHEP

P. Cordero-Perez, L. Torres-Gonzdlez, S. Rivas-Lopez et al.

[26] Crabb DW, Im GY, Szabo G, Mellinger JL, Lucey MR. Diagnosis and treatment of
alcohol-associated liver diseases: 2019 practice guidance from the. Hepatology
2020;71:306-33. https://doi.org/10.1002/hep.v71.1.

[27] Mack CL, Adams D, Assis DN, Kerkar N, Manns MP, Mayo M], et al. Diagnosis
and management of autoimmune hepatitis in adults and children: 2019 prac-
tice guidance and guidelines from the American Association for the Study of
Liver Diseases. Hepatology 2020;72:671-722. https://doi.org/10.1002/
hep.31065.

[28] Lindor KD, Bowlus CL, Boyer ], Levy C, Mayo M. Primary biliary cholangitis: 2018
practice guidance from the American Association for the Study of Liver Diseases.
Hepatology 2019;69:394-419. https://doi.org/10.1002/hep.30145.

[29] Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado EL, et al. Interna-
tional Autoimmune Hepatitis Group report: review of criteria for diagnosis of
autoimmune hepatitis. ] Hepatol 1999;31:929-38. https://doi.org/10.1016/
S0168-8278(99)80297-9.

[30] Instituto Nacional de Estadistica y Geografia (INEGI). Edad mediana por entidad
federativOa. Serie De Anos Censales De 1995 a 2020 Available at https://www.
inegi.org.mx/app/tabulados/interactivos/? pxq=Poblacion_Poblacion_04_b-
b9a3db4-4c69-4231-aaaf-abef21dda472 (Accessed on June 17, 2025).

[31] Chavez-Manzanera EA, Vera-Zertuche JM, Kaufer-Horwitz M, Vdzquez-Veldzquez
V, Flores-Lazaro JR, Mireles-Zavala L, et al. Mexican clinical practice guidelines for
adult overweight and obesity management. Curr Obes Rep. 2 de Octubre De
2024;13(4):643-66.

[32] Sepulveda-Villegas M, Roman S, Rivera-Iniguez I, Ojeda-Granados C, Gonzalez-
Aldaco K, Torres-Reyes LA, et al. High prevalence of nonalcoholic steatohepatitis
and abnormal liver stiffness in a young and obese Mexican population. PLoS One
2019;14:e0208926. https://doi.org/10.1371/journal.pone.0208926.

[33] Méndez-Sanchez N, Zamarripa-Dorsey F, Panduro A, Purdn-Gonzdlez E, Coro-
nado-Alejandro EU, CA Cortez-Herndndez, et al. Current trends of liver cirrhosis
in Mexico: similitudes and differences with other world regions. World ] Clin
Cases 2018;6(15):922-30. https://doi.org/10.12998/wjcc.v6.i15.922.

[34] Cisneros-Garza L E. Current advances in hepatitis C treatment. Salud Publica Mex
[Internet] 2011;530:S52-60 Jan.4 [cited 2025Mar.25]Available from https://
www.saludpublica.mx/index.php/spm/article/view/5025.

[35] Aiza-Haddad I, Ballesteros-Amozurrutia A, Borjas-Almaguer OD, Castillo-Barradas
M, Castro-Narro G, Chavez-Tapia N, et al. Consenso Mexicano para el tratamiento
de la hepatitis C. Rev Gastroenterol Mex 2018;83:275-324. https://doi.org/
10.1016/j.rgmx.2017.11.001.

[36] Arab JP, Roblero JP, Altamirano ], Bessone F, Chaves Araujo R, Higuera-De La,
Tijera F, et al. Alcohol-related liver disease: clinical practice guidelines by the

[m5G;September 14, 2025;12:54]

Annals of Hepatology xxx (2025) 102116

Latin American Association for the Study of the Liver (ALEH). Ann Hepatol
2019;18:518-35. https://doi.org/10.1016/j.a0hep.2019.04.005.

[37] Zaldivar-Sanchez A, Vargas-Moreno MR. Informe anual de vigilancia epide-
mioldgica de hepatitis virales. Direccion General de Epidemiologia; 2021. p. 11..

[38] Alberts (], Clifford GM, Georges D, Negro F, Lesi OA, Hutin YJF, et al. Worldwide
prevalence of hepatitis B virus and hepatitis C virus among patients with cirrhosis
at country, region, and global levels: a systematic review. Lancet Gastroenterol
Hepatol 2022;7:724-35. https://doi.org/10.1016/S2468-1253(22)00050-4.

[39] Secretaria De Salud. Programa de Accién Especifico (PAE) Vacunacion Universal
2013-2018. Available at: https://www.gob.mx/salud%7Ccensia/documentos/pro-
grama-de-accion-especifico-pae-vacunacion-universal-2013-2018.(Accessed on
February 10, 2025).

[40] Oropeza Abtindez C. Encuesta nacional de salud y nutricion 2018-19: resultados
nacionales. 1a ed. Cuernavaca (México): Instituto Nacional de Salud Publica; 2020.

[41] Tang LSY, Covert E, Wilson E, Kottilil S. Chronic hepatitis B infection: a review.
JAMA 2018;319(17):1802-13. https://doi.org/10.1001/jama.2018.3795.

[42] Manesis EK, Hadziyannis S]. Interferon « treatment and retreatment of hepatitis B
e antigen-negative chronic hepatitis B. Gastroenterology 2001;121(1):101-9.
https://doi.org/10.1053/gast.2001.25524.

[43] Schalm SW. Lamivudine and alpha interferon combination treatment of patients
with chronic hepatitis B infection: a randomised trial. Gut 2000;46(4):562-8.
https://doi.org/10.1136/gut.46.4.562.

[44] Higuera-de-la-Tijera F, Castro-Narro GE, Velarde-Ruiz Velasco JA, Cerda-Reyes E,
Moreno-Alcdntar R, Aiza-Haddad [, et al. Asociacion Mexicana de Hepatologia A.C.
Guia clinica de hepatitis B. Rev Gastroenterol Mex 2021;86(4):403-32. https://
doi.org/10.1016/j.rgmx.2021.04.002.

[45] Flores-Garcia NC, Dirac M, Han H, Kershenobich-Stalnikowitz D. Burden of disease
due to liver cirrhosis in Mexico. Gac Med Mex 2024;159(6):13321. https://doi.
org/10.24875/gmm.m24000827.

[46] Cisneros Garza LE, Aiza Haddad 1. Hepatocellular carcinoma in Mexico. Clinical
Liver Disease. Febrero De 2022;19(2):73-7. https://doi.org/10.1002/cld.1196.

[47] Melchor-Ruan J, Santiago-Ruiz L, Murillo-Ortiz BO, Rivera-Rivera S, Leal-Herrera
YA, Sudrez-Garcia D, et al. Characteristics of hepatocellular carcinoma by sex in
Mexico: a multi-institutional collaboration. Diseases. 21 De Octubre De 2024;12
(10):262. https://doi.org/10.3390/diseases12100262.

[48] Arreola Cruz A, Navarro Herndndez JC, Cisneros Garza LE, Miranda Duarte A, Mata
Tijerina VL, Herndndez Garcia ME, et al. Contribution of PNPLA3, GCKR, MBOAT7,
NCAN, and TM6SF2 genetic variants to hepatocellular carcinoma development in
Mexican patients. Int ] Mol Sci 2025;26(15):7409. https://doi.org/10.3390/ijm-
$26157409.


https://doi.org/10.1002/hep.v71.1
https://doi.org/10.1002/hep.31065
https://doi.org/10.1002/hep.31065
https://doi.org/10.1002/hep.30145
https://doi.org/10.1016/S0168-8278(99)80297-9
https://doi.org/10.1016/S0168-8278(99)80297-9
https://www.inegi.org.mx/app/tabulados/interactivos/?
https://www.inegi.org.mx/app/tabulados/interactivos/?
https://doi.org/10.1371/journal.pone.0208926
https://doi.org/10.12998/wjcc.v6.i15.922
https://www.saludpublica.mx/index.php/spm/article/view/5025
https://www.saludpublica.mx/index.php/spm/article/view/5025
https://doi.org/10.1016/j.rgmx.2017.11.001
https://doi.org/10.1016/j.rgmx.2017.11.001
https://doi.org/10.1016/j.aohep.2019.04.005
https://doi.org/10.1016/S2468-1253(22)00050-4
https://www.gob.mx/salud%7Ccensia/documentos/programa-de-accion-especifico-pae-vacunacion-universal-2013-2018
https://www.gob.mx/salud%7Ccensia/documentos/programa-de-accion-especifico-pae-vacunacion-universal-2013-2018
https://www.gob.mx/salud%7Ccensia/documentos/programa-de-accion-especifico-pae-vacunacion-universal-2013-2018
https://doi.org/10.1001/jama.2018.3795
https://doi.org/10.1053/gast.2001.25524
https://doi.org/10.1136/gut.46.4.562
https://doi.org/10.1016/j.rgmx.2021.04.002
https://doi.org/10.1016/j.rgmx.2021.04.002
https://doi.org/10.24875/gmm.m24000827
https://doi.org/10.24875/gmm.m24000827
https://doi.org/10.1002/cld.1196
https://doi.org/10.3390/diseases12100262
https://doi.org/10.3390/ijms26157409
https://doi.org/10.3390/ijms26157409

	Situational panorama of chronic liver diseases: A single-center experience at a university hospital in northeast Mexico (1995-2019)
	1. Introduction
	2. Materials and methods
	2.1. Patient selection
	2.2. Statistical analysis
	2.3. Ethical statement

	3. Results
	4. Discussion
	5. Conclusions
	Funding
	Author contributions
	Declaration of interests
	Acknowledgments
	References


