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Articl? History: Introduction and Objectives: Cirrhosis is a major global public health concern. In South America, previous
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N ) study describes and characterizes a contemporary South American cohort of patients with cirrhosis, focusing
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on the current spectrum of etiologies, demographic aspects, and the frequency of complications.
Patients and Methods: This was a multicenter, retrospective cohort study conducted across 11 centers in 6

Keywords:

Cirrhosis South American countries. Patients included were adults (>18 years) with confirmed cirrhosis, and a mini-
Etiology mum of two follow-up visits.

Complications Results: A total of 1780 patients (50.7% male, median age 61 years) were evaluated. Metabolic dysfunction-

associated steatotic liver disease (MASLD) was the leading cause of cirrhosis (34.1%), followed by viral etiol-
ogy (19.8%), autoimmune liver disease (18%), and ALD alone (16%). Comorbidities were highly prevalent,
with self-reported alcohol intake in 37.8%, hypertension in 36.2%, and diabetes in 33.7%. Nearly two-thirds of
patients (63.5%) developed at least one complication, with ascites being the most common (43.5%). Only
28.1% of the cohort underwent pre-transplant evaluation.
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Conclusions: In this contemporary South American cohort, MASLD has emerged as the leading cause of cirrho-
sis, and autoimmune disease affected nearly one-fifth of individuals with cirrhosis. The high burden of com-
plications, with nearly two-thirds of patients developing at least one, and the low rate of pre-transplant

evaluation suggest a significant unmet need for timely diagnosis and advanced care in the region.
© 2026 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Cirrhosis represents the final stage of chronic liver disease, being
characterized by advanced fibrosis, architectural distortion of the liver,
and regenerative nodule formation [1,2]. Cirrhosis predominates in men
in the seventh decade of life and is most commonly caused by alcohol-
related liver disease (ALD), chronic hepatitis B and C, and metabolic dys-
function-associated steatotic liver disease (MASLD) [3—5].

Cirrhosis can be classified as compensated or asymptomatic with
a median survival since diagnosis close to 12 years, or decompen-
sated, defined by the presence of ascites, variceal bleeding, hepatic
encephalopathy, hepatocellular carcinoma (HCC) or other complica-
tions of the disease, with a median survival under 1.5 years [6-38].

According to the Global Burden of Disease (GBD) study in 2017,
cirrhosis affected nearly 123 million people globally, with an approxi-
mate prevalence of 1.6% [9]. In 2019, cirrhosis and other chronic liver
diseases worldwide [10], caused more than 1.5 million deaths. By
2021, it represented the twelfth leading cause of global deaths [11].

Prevalence data for Latin America are scarce, but isolated studies on
its etiology have identified ALD and chronic hepatitis C virus (HCV) infec-
tion, as being the leading causes of cirrhosis. ALD has been described as
the main cause in Brazil, Chile, Argentina, Ecuador, and Peru, with per-
centages ranging between 37 and 63% [12—16]. Conversely, HCV was the
main etiology in two studies from Colombia and Mexico, with percen-
tages of 28% and 36%, respectively [17,18]. Although there is little infor-
mation regarding the current situation in South America, the remarkable
increase in obesity and diabetes in recent decades may have modified
the most frequent etiologies occurring in this region.

Obtaining a better understanding of the current scenario of cir-
rhosis in South America is of great significance for promoting public
health policies to address different currently unmet needs with
respect to cirrhosis in the region. Therefore, the South American Liver
Research Network (SALRN) performed this study with the aim of
describing the main characteristics of cirrhosis in the current scenario
in a multicenter cohort.

2. Materials and Methods
2.1. Study design

We conducted a retrospective cohort study including 11 centers
from 6 South American countries: Argentina, Brazil, Colombia, Chile,
Ecuador, and Peru. The inclusion criteria were patients with a con-
firmed diagnosis of cirrhosis, older than 18 years at diagnosis, and
with at least two follow-up clinic visits. Exclusion criteria were
incomplete data or an unconfirmed cirrhosis diagnosis. The principal
investigators at each center identified patients with either a recent
diagnosis of cirrhosis or a prior diagnosis that met the inclusion crite-
ria. Their clinical, demographic, laboratory, imaging, and endoscopic
data were systematically recorded using a study-specific template
designed in REDCap®© by the University of Minnesota [19,20], while
maintaining patient anonymity.

2.2. Variables definitions and outcomes
2.2.1. Cirrhosis diagnosis

The diagnosis of cirrhosis was established based on clinical criteria
(e.g., thrombocytopenia, ascites, variceal hemorrhage, hepatic

encephalopathy, or HCC, radiological criteria (e.g., liver surface nodu-
larity, alterations in liver size, ascites, splenomegaly), endoscopic
findings (presence of esophageal varices), liver biopsy results (e.g.,
regenerative nodules surrounded by fibrosis), liver elastography, or a
combination of these parameters, as outlined in the international lit-
erature [1-4,6—-8,21].

Cirrhosis was classified as either compensated or decompensated
based on the absence or presence of complications such as ascites,
variceal bleeding, or encephalopathy, in accordance with the Baveno
VII recommendations [8]. Patients with Child-Pugh class A were cate-
gorized as compensated, whereas those with Child-Pugh classes B or
C were categorized as decompensated.

HCC, a complication that can occur in individuals with compen-
sated or decompensated cirrhosis, was also included. The dates of cir-
rhosis diagnoses, first complications, and outcomes such as death or
transplantation were documented. Medications taken by the patients
at the time of entry into the study, relevant medical history, and
physical examination data including body mass index (BMI) were
also recorded. Hypertension (HTN), diabetes mellitus (DM), and dysli-
pidemia were defined according to international guidelines [22—-24].
Relevant laboratory data describing the liver’s synthetic function
were also included [25].

2.2.2. Alcohol consumption definition

One standard drink was defined as a beverage containing approxi-
mately 14 g (0.6 fluid ounces) of pure ethanol (i.e., alcohol), corre-
sponding to 12 fluid ounces of regular beer (5% alcohol), 5 fluid
ounces of wine (12% alcohol), or 1.5 fluid ounces of 80-proof distilled
spirits (40% alcohol) [26]. Alcohol intake was classified into the fol-
lowing categories: no intake, light (up to 7 standard drinks per
week), moderate (8—14 SD per week), heavy (15-21 SD per week),
and alcohol use disorder (AUD) (more than 21 SD per week) (adapted
from [ref 26]). The duration of alcohol intake was calculated based on
the cumulative average consumption since the initiation of alcohol
use, as documented in the medical records. The patients’ abstinence
status was also recorded.

2.2.3. Classification of liver disease etiologies

The etiologies were grouped into five categories: viral, ALD,
MASLD, autoimmune liver disease (AILD, including autoimmune hep-
atitis, primary biliary cholangitis, primary sclerosing cholangitis, and
overlap syndromes), and other etiologies. In cases where cirrhosis
was attributed to dual or multiple etiologies, each center determined
the most representative etiology based on clinical history. If no defin-
itive primary etiology could be identified, the case was classified as
"combinations." By the conclusion of the study, the number of such
cases was minimal and was subsequently grouped under the "other
etiologies" category. The Brunt classification system was employed
for the staging and grading of the histological characteristics of
MASLD [27]. Esophageal varices were classified using the Baveno VII
classification [8].

2.3. Statistical analysis

Continuous variables were reported as the median [interquartile
ranges (IQR) 25—75%] according to data normality and tested using
the Shapiro-Wilk test, while the categorical variables were presented
as frequencies and proportions. Differences between groups were
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analyzed using the Wilcoxon rank-signed test by sex and the Kruskal-
Wallis test by etiology for continuous data. Categorical variables were
compared by sex, etiology, and country using the Chi-square test or
Fisher’s exact test, as appropriate. Statistical significance was set at a
p-value <0.05 in a two-tailed test. Analyses were performed using
STATA v16.1 and R 4.0.3.

2.4. Ethical considerations

Due to the retrospective study design without intervention or
modification, no informed consent was required. The study was con-
ducted in accordance with the principles declared in the 18th World
Medical Assembly (Helsinki, 1964), which serves as a global reference
for human research. The initial protocol was approved by the Medical
Ethics Committee of the Faculty of Medicine at the National Univer-
sity of Colombia, under approval number CE-0011-23. Each Ethics
Committee from all participating centers approved the study proto-
cols. All data were processed confidentially in an anonymous data-
base, accessible only to the coordinating center.

3. Results

The cohort included 1936 patients diagnosed with cirrhosis. Of
these, 156 were excluded: 81 due to duplicate records, 70 due to
incomplete data, and 5 because they were under 18 years of age at
the time of diagnosis. Consequently, 1780 patients were included in
the final analysis, with 903 (50.7%) being male (Fig. 1). Among the
included patients, 997 (56%) were diagnosed with cirrhosis prior to
their first visit to our centers (all liver referral centers), 425 (23.9%)
were diagnosed during their first visit, and the remaining 358 (20.1%)
were diagnosed after their first visit. The earliest diagnosis of cirrho-
sis in the cohort was recorded on May 6, 1989, while the most recent
diagnosis was on August 13, 2024. The first medical evaluation at our
centers occurred on June 21, 2002, and the most recent evaluation
was on August 13, 2024. The median time between the diagnosis of
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cirrhosis and inclusion in the REDCap registry was 61.7 months (IQR
27.3-104.5).

The geographical contribution was: 527 patients (29.6%) from two
centers in Colombia, 376 patients (21.1%) from one center in Brazil,
374 patients (21%) from three centers in Peru, 242 patients (13.6%)
from two centers in Argentina, 214 patients (12%) from two centers
in Ecuador, and 47 patients 2.6% from one center in Chile, (Supple-
mentary Table 1).

3.1. Characteristics of the cohort at the time of cirrhosis diagnosis

The median age at diagnosis was 61 years (IQR 53.5-68), with sig-
nificant differences observed between males (median 59 years, IQR
52.2-67) and females (median 63 years, IQR 55-70), p < 0.001
(Table 1). At the time of diagnosis, 924 patients (51.9%) were classi-
fied as compensated, showing no signs of decompensation according
to the Baveno VII criteria and were categorized as Child-Pugh class A.
The remaining 856 patients (48.1%) exhibited prior or current decom-
pensation and were classified as decompensated and/or as Child-
Pugh class B or C. Among this decompensated group, more than half
-436 patients (50.9%)- experienced their first decompensation at the
time of their cirrhosis diagnosis. At least one comorbidity was found
in 1576 patients (88.5%): self-reported alcohol use in 669 patients
(37.8%), HTN in 643 patients (36.2%), diabetes in 599 patients (33.7%),
obesity in 564 patients (32%), dyslipidemia in 292 patients (16.6%),
coronary artery disease in 143 patients (8.1%), rheumatological dis-
ease in 130 patients (7.3%), and human immunodeficiency virus
infection (HIV) in 30 patients (1.7%). The median BMI was 27 (IQR 24-
31), with no significant differences found based on gender. The base-
line blood tests are described in Table 1.

3.1.1. Diagnosis of cirrhosis

Cirrhosis was determined in 75% of patients using a combination
of two or more criteria (clinical or laboratory findings, radiology,
imaging, elastography, or biopsy), and in 25% of cases using a single
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Fig. 1. Flow chart for population selection.
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Table 1
Population characteristics by sex.
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Variable Women (n =877) Men (n=903) Total (n=1780) p-value
Median (IQR) Median (IQR) Median (IQR)

Age at diagnosis 63.0 (55-70) 59 (52.2-67) 61(53.5-68) <0.001™"

BMI 27.0 (24-31) 27 (24.5-30.8) 27 (24-31) 0.37

Comorbidities n (%) n (%) n (%)

HTN 327(37.3) 316 (35.0) 643 (36.2) 0.31

Diabetes 268 (30.6) 331(36.7) 599 (33.7) 0.005"

Obesity 286 (32.9) 278 (31.2) 564 (32.0) 0.57

Dyslipidemia 153 (17.6) 139 (15.6) 292 (16.6) 0.25

CAD 57 (6.6) 86 (9.6) 143 (8.1) 0.02*

Rheumatologic 98(11.2) 32(3.6) 130(7.3) <0.001™"

HIV 6(0.7) 24(2.7) 30(1.7) 0.001"

Alcohol consumption n=873 n=897 n=1770

None 761 (87.2) 340 (37.9) 1101 (62.2) <0.001™"

Light 54(6 2) 153 (17.1) 207 (11.7)

Moderate 21(24) 141 (15.7) 162 (9.2)

Heavy 18(2.1) 147 (16.4) 165 (9.3)

AUD 19(2.1) 116 (12.9) 135(7.6)

Initial Child-Pugh class n (%) n (%) n (%)

A 595 (68.1) 555 (61.8) 1150 (64.9) 0.01*

B 220(25.2) 260 (29.0) 480 (27.1)

C 59 (6.7) 83(9.2) 142 (8.0)

Final Child-Pugh class

A 552 (64.0) 493 (57.2) 1045 (60.6) 0.007"

B 209 (24.2) 232(27.0) 441 (25.6)

C 101(11.8) 136 (15.8) 237(13.8)

Laboratory findings

WBC (cells/mL) 5270 (4060-6880) 5540 (4300-7320) 5430 (4200-7100) 0.005"

Neutrophils (cells/mL) 59.6 (51-66) 60 (52-67) 60 (52-66.4) 0.03*

Hemoglobin (g/dL) 13(11.2-14) 13.5(11.4-15) 13(11.4-14.7) <0.001""

Hematocrit (%) 39(34.6-43) 40 (34.5-45) 40 (34.6-44) <0.001""

Platelets (cells/mm?) 133000 (90000-194000) 117000 (80000-169500) 124000 (85000-184000)  <0.001""

Glucose (mg/dL) 98 (87-116) 101 (89-126) 99 (88-120) 0.001”

Creatinine (mg/dL) 0.73(0.6-0.9) 0.9(0.76-1.1) 0.8(0.7-1) <0.001™"

Sodium (mEq/L) 140 (137-142) 139 (136-141) 139 (136-141) <0.0017"

Total cholesterol (mg/dL) 170 (136-202) 156 (131-187) 162 (134-194) <0.001™"

TSH (1 U/mL) 2.6(1.5-4.3) 2.7(1.7-4.4) 2.7(1.6-4.4) 0.5

Ferritin (ng/mL) 122 (39-238) 245.5 (73.5-540.5) 169 (48.2-385) <0.001™"

AST (UI/dI) 54 (36-88) 51(36-81) 52.5(36-85) 0.15

ALT (UI/d1) 43 (27-78) 42 (28-68) 42.5(28-72) 0.19

GGT (UI/d1) 104 (52-224) 125 (61-230) 115 (56-226) 0.01*

AP (IU/d1) 153 (106-234) 133 (98-206) 143 (102-218) <0.001""

INR 1.1(1-1.3) 1.2(1.09-1.39) 2(1.0-1.3) <0.001""

Total bilirubin (mg/dL) 1.08 (0.7-1.97) 1.3(0.86-2.3) 1.2(0.8-2.1) <0.001™"

Serum albumin (g/dL) 3.8(3.2-4.2) 3.7(3.1-4.2) 8(3.2-4.2) 0.28

MELD Index 5.8 (2.4-9.8) 8.7 (6.1-12.5) 4(4.1-11.2) <0.001""

Alpha-fetoprotein (ng/mL) 3.5 (2-7) 3.8(2.4-7) 3.6(2.2-7) 0.14

BMI: Body Mass Index. CAD: Coronary artery disease. GGT: Gamma-glutamyl transferase. HTN: Hypertension. INR: International
Normalized Ratio. MELD: Model for End-stage Liver Disease. TSH: Thyroid-stimulating hormone. WBC: White blood cells. Alcohol
consumption: light (up to 7 standard drinks (SD) per week), moderate (8-14 SD per week), heavy (15-21 SD per week), and alcohol

use disorder (AUD) (more than 21 SD per week)
*p<0.05, p<0.01,"

method. The most common diagnostic method was a combination of
clinical/laboratory findings and imaging (50.7% of cases). Comple-
mentary data according to sex are shown in Supplementary Table 2.

The Child-Pugh score was calculated for 1772 patients at baseline,
with 1150 (64.9%) classified as Class A, 480 (27.1%) as Class B, and
142 (8%) as Class C. The median MELD score at diagnosis was 7.4 (IQR
4.1-11.2). Esophageal varices were identified in 1161 individuals
(65%), and 408 (35.1%) were classified as large varices.

3.1.2. Etiology of cirrhosis

MASLD emerged as the leading cause of cirrhosis, accounting for
608 patients (34.1%), when considered alone (503 patients, 28.2%)
and in combination with alcohol-associated liver disease (MetALD);
(105 patients, 5.9%). Overall, MASLD-related etiologies appeared in
39.3% of all patients (all combinations). Viral etiology was the second
leading cause, affecting 352 patients (19.8%) of the cohort. While hep-
atitis C and B viruses were the sole causes of cirrhosis in 215 patients
(12.1%) and 34 patients (1.9%), respectively, this figure includes cases

p < 0.001. ALT: Alanine aminotransferase. AP: Alkaline phosphatase. AST: Aspartate aminotransferase.

where they were combined with other factors. AILD followed as the
third most common cause, diagnosed in 320 patients (18%). ALD,
when considered alone, was the fourth leading cause, affecting
(16.3%). The remaining 210 (11.8%) were attributed to other etiolo-
gies which included cryptogenic cirrhosis, hemochromatosis, car-
diac/vascular causes, secondary biliary cholangitis, alpha-1
antitrypsin deficiency, amyloidosis, medications, toxins, HIV, and
multiple combinations (Fig. 2). The distribution of etiology according
to age group is shown in Fig. 3, with country-specific data provided
in Table 2.

3.2. Follow-up of the cohort

The median follow-up period for the total cohort, from the diag-
nosis of cirrhosis to the last evaluation, was 42 months (IQR 14.5-
79.2). For compensated patients, the follow-up period was 50.4
months (IQR 20.0-88.4), and for decompensated patients, it was 32.4
months (IQR 9.3-71.4). The median interval between the diagnosis of
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Fig. 2. Cirrhosis global etiology.
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Fig. 3. Cirrhosis etiology by age (Years).

cirrhosis and the first medical evaluation was 1.3 months (IQR 0.00-
16.3). The median time between the last evaluation and inclusion in
the REDCap registry was 9 months (IQR 0.00-38). Overall, 1131
patients (63.5%) experienced at least one liver-related complication
during the study period. Ascites was the leading complication, occur-
ring in 774 (43.5%) of all patients. Variceal bleeding and encephalopa-
thy were reported in 22.9% of patients (Table 3). Among the
compensated patients, 667 (72.2%) did not experience any episodes
of decompensation, while 257 (27.8%) experienced at least one
decompensation episode. The details of these episodes are illustrated
in the flowchart (Fig. 4). A pre-transplant evaluation was carried out
for 497 (27.9%) patients with cirrhosis. Of these patients, 170 were
under evaluation, 103 patients were rejected, and 224 were accepted
for the transplantation waiting list. Finally, 72 out of 224 (32.1%)
patients underwent liver transplantation (Table 3).

Mortality data were limited to overall mortality. The incidence
rate of mortality in compensated and decompensated patients was
0.23 (95% CI: 0.20-0.27) and 0.43 (95% CI: 0.37-0.50), respectively.
The median survival time for patients classified as compensated at
the time of diagnosis was 328.2 months, whereas the median survival
time for decompensated patients at diagnosis was 220.8 months.

4. Discussion

To the best of our knowledge, this study represents the largest
South American investigation to date describing the current charac-
teristics of cirrhosis across multiple countries, encompassing more
than 1700 patients. We found that MASLD, either alone or combined
with other causes, was the leading etiology of cirrhosis, affecting
more than one-third of patients. Furthermore, two-thirds of the
cohort were classified as Child-Pugh A at diagnosis, indicating a pre-
dominance of compensated cirrhosis.

The median age at cirrhosis diagnosis was 61 years, consistent
with findings from a Swedish study [28], the Global Burden of Disease
study [10], which included patients aged 50 to 74 years, and prior
South American series reporting median ages between 60 and
62 years [17,18,29].

Interestingly, our study observed a nearly equal gender distribution,
differing from the global trend of male predominance in cirrhosis [9,28].
In Latin America, three studies have reported a female predominance
ranging from 54% to 62% [13,17,30]. However, most other reports
describe a male predominance [12,14—16,18,29,31-33], with propor-
tions ranging from 52% to 83%, such as a Chilean study analyzing 44,894
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Table 2
Etiology of cirrhosis by country.
Variable Country p-value
Colombia Brazil Peru Argentina  Ecuador Chile Total
527 376 374 242 214 47 1780
(29.6) (21.1) (21.0) (13.6) (12.0) (2.7) (100.0)
Etiology n (%) n (%) n (%) n (%) n (%) n (%) n (%)
MASLD 171(324) 45(120)  176(47.1) 53(21.9)  32(150) 26(55.3) 503(282) <0.001""
MetALD 55(104)  7(1.9) 24(6.4) 12(5.0) 4(1.9) 3(6.4) 105 (5.9)
HCv 42(8.0) 124(33.0) 29(7.8) 24(9.9) 1(0.5) 2(43) 222 (12.5)
HCV- MASLD 3(0.6) 5(1.3) 18(4.8) 2(0.8) 0(0.0) 0(0.0) 28(1.6)
HCV-Alcohol 5(1.0) 39(104)  5(1.2) 2(0.8) 0(0.0) 0(0.0) 51(2.9)
HCV- MetALD 2(0.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(0.1)
HBV 8(1.5) 14(3.7) 12(3.2) 2(0.8) 2(0.9) 0(0.0) 38(2.1)
HBV-Alcohol 4(0.8) 0(0.0) 4(1.1) 1(0.4) 1(0.5) 1(2.1) 11(0.6)
AH 45(8.5) 20(5.3) 15 (4.0) 23(9.5) 22(103) 9(19.1)  134(7.5)
PBC 21(4.0) 5(13) 15 (4.0) 11(4.6) 2(0.9) 0(0.0) 54(3.0)
PSC 3(0.6) 5(1.3) 1(03) 8(3.3) 0(0.0) 0(0.0) 17 (1.0)
AIH-PBC 39(7.4) 2(0.5) 25(6.7) 3(1.2) 1(0.5) 0(0.0) 70(3.9)
AIH-MASLD 25(4.7) 0(0.0) 7(1.9) 2(0.8) 2(0.9) 3(6.4) 39(2.2)
AlH-Alcohol 4(0.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 4(02)
CBP-MASLD 1(0.2) 0(0.0) 1(03) 0(0.0) 0(0.0) 0(0.0) 2(0.1)
Alcohol 60(114)  84(223)  25(6.7) 54(223)  65(304) 2(43) 290 (16.3)
DILI 0(0.0) 0(0.0) 1(0.3) 2(0.8) 2(0.9) 0(0.0) 5(0.3)
Toxic 0(0.0) 1(03) 1(03) 0(0.0) 0(0.0) 0(0.0) 2(0.1)
Another comb 5(1.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 5(0.3)
Other 34(6.4) 25 (6.6) 15 (4.0) 43(17.8)  80(373) 1(2.1) 198 (11.1)
Grouped Etiology  n (%) n (%) n (%) n (%) n (%) n (%) n (%)
MASLD 226(429) 52(13.8)  200(53.5) 65(269) 36(168) 29(61.7) 608(34.1) <0.001""
Viral 64(12.1)  182(484) 68(182)  31(128) 4(1.9) (6.4) 352(19.8)
AILD 138(262) 32(8.5) 4(17.1)  47(194)  27(126) 12(255) 320(18.0)
Alcohol 60(114)  84(224)  25(6.7) 54(223)  65(304) 2(43) 290 (16.3)
Other 39(7.4) 26 (6.9) 7(4.5) 45(18.6) (383) 1(21) 210(11.8)
p-values: *p < 0.05, "p < 0.01, "p < 0.001. AIH: Autoimmune hepatitis. AILD: Autoimmune liver disease. DILI: Drug-induced liver

injury. HBV: Hepatitis B virus. HCV: Hepatitis C virus. MASLD: Metabolic Dysfunction-Associated Liver Disease. MetALD: Metabolic
dysfunction and alcohol-related liver disease. PBC: Primary biliary cholangitis. PSC: Primary sclerosing cholangitis.

Table 3
Complications and pre-transplant evaluation of cirrhosis by country

Variable Country p-value

Colombia Brazil Peru Argentina Ecuador Chile Total

527(29.6) 376(21.1) 374(21.0) 242(136) 214(120) 47(2.7) 1780 (100.0)
Yes 238(45.2) 258(68.6) 254(67.9) 195(80.6) 180(84.1) 6(12.8) 1131 (63.5) <0.001""
Complication n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Ascites 156(29.6) 177(47.1) 139(37.2) 140(57.8) 158(73.8) 4(8.5) 774 (43.5) <0.001™"
Variceal bleeding 78(14.8) 97(25.8) 112(30.0) 82(33.9) 38(17.8) 1(2.1) 408 (22.9) <0.001""
Encephalopathy 44(84) 93(24.7) 90(24.1) 69 (28.5) 107 (50.0)  4(8.5) 407 (22.9) <0.001""
HCC 64 (12.1) 74(19.7) 65(17.4) 32(13.2) 12(5.6) 0(0.0) 247 (13.9) <0.001™"
HRS 4(0.8) 7(1.9) 4(1.1) 16 (6.6) 3(1.4) 0(0.0) 34(1.9) <0.001""
HPS 0(0.0) 1(0.3) 2(0.5) 2(0.8) 0(0.0) 0(0.0) 5(0.3) 03
SBP 0(0.0) 7(1.9) 6(1.6) 14(5.8) 1(0.5) 0(0.0) 28(1.6) <0.001""
PVT 22(5.2) 15 (4.1) 11 (4.4) 16(9.1) 1(3.6) - 65(5.2) 0.1
AKI 9(44) 58(49.2) 30(13.2) 26(15.1) 85(49.7) 0(0.0) 208 (23.3) <0.001""
Pretransplant Evaluation 79 (15.0) 199(52.9) 50 (13.4) 162(66.9) 2(0.9) 5(106)  497(27.9) <0.001""
Pretransplant assessment  n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Under evaluation 37(46.8) 64(32.2) 21(42.0) 46 (28.4) 2(100.0) 0(0.0) 170 (34.2) <0.001""
Rejected 17(215)  58(29.1) 18(36.0) 10(6.2) 0(0.0) 0(0.0) 103 (20.7)
Accepted 25(31.7) 77(38.7) 1(22.0) 106(65.4)  0(0.0) 5(100.0) 224 (45.1)

*»<0.05, "p<001,”

p < 0.001. AKI: Acute kidney injury. HCC: Hepatocellular carcinoma. HPS: Hepatopulmonary syndrome. HRS: Hepatorenal

syndrome. PVT: Portal vein thrombosis. SBP: Spontaneous bacterial peritonitis

death certificates [34]. The variation in our findings may relate to the
distribution of patients by country. For example, in Colombia — where
women predominated — MASLD was the leading etiology, whereas in
Brazil — where men predominated — alcohol-related cirrhosis was
most frequent. No consistent pattern was evident in other countries.
Our etiological analysis confirmed MASLD as the main cause of cir-
rhosis, affecting over one-third of the cohort and predominating among
patients older than 50 years. Hypertension, diabetes, dyslipidemia, and
obesity — conditions associated with metabolic syndrome — were

present in a similar proportion of these patients. The predominance of
MASLD in South America aligns with previous data showing that Latin
America has one of the highest global prevalences of MASLD (31%), sur-
passing the worldwide estimate of 25% [35,36]. The region also exhibits
high obesity rates, ranging from 19.7% in Peru to 28.9% in Mexico [37],
and a high prevalence of type 2 diabetes mellitus, ranging from 8% to
13% among adults aged 20—79 years [38]. Earlier series have highlighted
this shift in cirrhosis etiology, with MASLD increasing from 25% in
Colombia (2016) to 29% in Ecuador (2019) and 30% in Mexico (2022
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Patients with cirrhosis
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Median follow-up 50.4 months (IQR 20-88.4)

n=461(53.9%) | n=178(20.8%)  n=53(6.2%) | n=164(19.2%)

Median follow-up 32.4 months (IQR 9.3-71.4)

Fig. 4. Flow chart for decompensation events and outcomes for the entire cohort.

[31,30,39]). Similarly, our group has demonstrated this transition-from
hepatitis C to MASLD-as the predominant underlying liver disease in
patients with HCC [40—42].

Viral hepatitis ranked as the second leading etiology, accounting
for nearly 20% of cases. Hepatitis C, once the predominant cause of
cirrhosis in Brazil, Colombia, and Mexico (28%,36%), has declined,
likely due to the introduction of direct-acting antivirals (DAAs),
which have reduced its prevalence and complications [43]. Neverthe-
less, HCV remains an important cause in the region, probably because
access to treatment is still limited by cost and underdiagnosis [44].

Another interesting finding was the prominence of autoimmune
liver disease (AILD), which ranked third overall, affecting nearly one-
fifth of patients and emerging as the leading cause among those youn-
ger than 50 years. Latin American studies have shown a progressive
rise in autoimmune etiologies — from 0% in earlier series to around
20% in recent reports from Chile and Colombia [12,13,15,17,32—34].
This increase may reflect both improved diagnostic accuracy and a
true rise in autoimmune disorders globally, including in South Amer-
ica. [45,46] Regional factors such as racial admixture, dietary changes,
exposure to xenobiotics, air pollution, infections, and other environ-
mental stressors may also contribute [46,47].

Alcohol-related cirrhosis was less frequent in our cohort, contrast-
ing with earlier studies in which alcohol was the leading cause,
accounting for one to two-thirds of cases [12—16,29,33,34]. This dis-
crepancy may result from underreporting of alcohol intake, an
increasing prevalence of MASLD that has shifted relative etiologic fre-
quencies, or the reclassification of some patients under the new
MASLD/MetALD framework.

From an etiological standpoint, the clinical differences between
groups are noteworthy (Supplementary Table 3). Demographically,
autoimmune cirrhosis occurred more often in younger patients and
women, while MASLD affected older individuals, and alcohol-related
disease was predominant in men. Paraclinically, viral etiologies
showed greater thrombocytopenia and higher transaminase levels.

Although our study did not include specific analyses by ethnicity,
most patients were of mestizo ancestry. Regional variations in racial
admixture may partially explain inter-country differences, such as
the higher prevalence of MASLD and AILD. For instance, Argentina
and Brazil have larger populations of European descent, whereas
other regions have stronger Indigenous or African ancestry, poten-
tially influencing disease distribution. [47]

Two-thirds of patients presented at least one cirrhosis complica-
tion, with ascites being the most frequent (over 40%), consistent with
prior reports from the region. [1,3,4,16,17,32,39] HCC was diagnosed
in nearly one of seven patients, frequently associated with MASLD,
echoing trends observed elsewhere [40—42]. Despite the high burden
of advanced disease, only one-third of these patients were referred
for liver transplant evaluation, highlighting persistent barriers to
transplantation access in the region [48].

Cirrhosis remains a major public health concern in South America
and globally (9,35,49). Given the region’s limited resources for
chronic disease management, prevention policies must be prioritized.
Approximately 70% of cirrhosis cases are preventable through effec-
tive public health measures aimed at reducing obesity, diabetes,
hypertension, and dyslipidemia, and at controlling these conditions
once present. Health education initiatives promoting balanced diets,
physical activity, and responsible alcohol consumption — along with
taxation policies, stricter regulations, and enforcement of laws on
underage drinking — are critical [49,50]. Furthermore, policies target-
ing viral hepatitis through universal HBV vaccination and HCV elimi-
nation programs could substantially reduce cirrhosis incidence and
its complications [43,44,49]. Liver specialists and national societies
should advocate for earlier diagnosis and prevention by raising public
awareness and engaging non-hepatology healthcare providers.

We acknowledge certain limitations, mainly related to the study’s
retrospective design. In addition, the sample distribution among coun-
tries did not reflect their population sizes, precluding country-specific
analyses. Selection bias is also possible, as most participating centers
were tertiary-level institutions. Nonetheless, the study’s major
strengths include its large sample size, participation of six South Amer-
ican countries, and the inclusion of patients with recently diagnosed
cirrhosis — providing an up-to-date snapshot of the regional disease
landscape. Therefore, we believe our findings accurately represent the
current South American scenario of cirrhosis etiology and epidemiol-
ogy and can inform public health strategies across the continent.

5. Conclusions

In conclusion, this large multicenter cohort confirms that MASLD
is now the leading cause of cirrhosis in South America, showing a
marked rise compared with previous reports. Nearly two-thirds of
patients had at least one cirrhosis complication, most commonly
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ascites, and access to liver transplantation remains insufficient across
the region.
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