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Abstract

Metabolic dysfunction-associated steatotic liver disease (MASLD) has emerged as one of the leading causes of chronic liver 
disease worldwide, with an estimated prevalence of nearly 38% in adult population. This updated nomenclature, replacing 
NAFLD (Non-Alcoholic Fatty Liver Disease), incorporates metabolic dysfunction criteria and enables more accurate patient 
stratification. The initial evaluation of patients with suspected MASLD requires a comprehensive approach, including targeted 
clinical history, focused physical examination, baseline laboratory tests, and imaging modalities to identify steatosis and assess 
fibrosis. Non-invasive tools such as the FIB-4 index, NAFLD Fibrosis Score, Hepamet Fibrosis Score, and elastography have 
proven valuable in identifying patients at risk of advanced fibrosis, while liver biopsy remains reserved for selected cases. 
Ultrasonography, controlled attenuation parameter and magnetic resonance represent useful techniques for detecting and 
quantifying hepatic steatosis, each with specific advantages and limitations. Integration of these diagnostic methods should 
be tailored to the clinical context, considering patient age, body mass index, and comorbidities. The future of MASLD evalu-
ation lies in precision medicine, with the adjustment of diagnostic thresholds according to individual characteristics to enhance 
early detection, prognostic assessment, and management of this highly prevalent disease with growing public health impact.
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Evaluación inicial del paciente con enfermedad hepática asociada a disfunción 
metabólica

Resumen

La enfermedad hepática asociada a disfunción metabólica (MASLD, Metabolic dysfunction-Associated Steatotic Liver Disease) 
ha emergido como una de las principales causas de enfermedad hepática en todo el mundo, con una prevalencia estimada 
cercana al 38% en población adulta. Este cambio de nomenclatura, que sustituye a NAFLD (Non-Alcoholic Fatty Liver Disea-
se), incorpora criterios diagnósticos centrados en la disfunción metabólica y permite una mejor estratificación del riesgo. La 
evaluación inicial del paciente con sospecha de MASLD requiere un abordaje integral que incluya una anamnesis dirigida, 
una exploración física enfocada, estudios de laboratorio básicos y técnicas de imagen para detectar esteatosis y fibrosis. 
Herramientas no invasivas como el índice FIB-4, el NAFLD Fibrosis Score, el Hepamet Fibrosis Score y la elastografía han 
demostrado ser útiles para identificar pacientes con riesgo de fibrosis avanzada, reservando la biopsia hepática para casos 
seleccionados. La ultrasonografía, el parámetro de atenuación controlada y la resonancia magnética representan métodos 
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Introduction

Metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) has emerged in recent years as a sig-
nificant global health problem. This new terminology 
replaces “non-alcoholic fatty liver disease” (NAFLD), 
incorporating diagnostic criteria based on metabolic 
dysfunction and providing a more precise framework 
for patient identification and stratification1.

MASLD is defined by the presence of hepatic steato-
sis (detected by imaging, histology, or biomarkers) with-
out excessive alcohol consumption, and associated 
with at least one of five cardiometabolic risk factors: 
overweight or obesity, prediabetes or type 2 diabetes, 
hypertension, dyslipidemia, or low levels of high-den-
sity lipoprotein cholesterol1.

Its global prevalence is currently estimated at approx-
imately 38% of the adult population, representing a 
50% increase over the past 20  years, with regional 
variations2. Particularly in Latin America, the preva-
lence of MASLD is estimated at 20-40% of the general 
population, but this figure increases to approximately 
70% in people with type 2 diabetes or obesity3.

MASLD is also associated with a significant increase 
in mortality. Between 2006 and 2023, MASLD-related 
mortality in the United States increased from 0.25 to 
1.27 per 100,000 inhabitants, and is projected to reach 
2.24 in 2040, with the largest increase in people 
≥ 65 years (from 3.69 to 7.12 per 100,000), especially 
in non-metropolitan areas4.

Given its high prevalence and clinical burden, the 
initial evaluation of a patient with suspected MASLD is 
fundamental. This should address five main domains: 
clinical profile, initial laboratory studies, imaging stud-
ies to detect steatosis, assessment of liver fibrosis, and 
approach to precision diagnosis. This literature review 
aims to describe the elements of the initial evaluation 
of the patient with suspected MASLD.

Clinical profile of the patient with MASLD

In clinical practice, patients with MASLD are usually 
referred due to incidental findings of hepatic steatosis 

on imaging studies or elevated liver function markers. 
It is important to consider that the reference values 
used by many laboratories exceed optimal limits for this 
context; in MASLD, the normal range for alanine ami-
notransferase (ALT) is 29-33 U/l in men and 19-25 U/l 
in women5.
The initial evaluation should include6:
-	Targeted clinical history, including:
•	 Weight history and recent changes.
•	 Medical comorbidities and current or recent 

medications.
•	 Family history of type  2 diabetes, NAFLD, or 

cirrhosis.
•	 Screening for obstructive sleep apnea.
•	 Alcohol consumption (amount, pattern, and 

duration).
-	Physical examination focused on6:
•	 Amount and distribution of body fat (body mass 

index [BMI], waist circumference, body fat 
percentage).

•	 Signs of insulin resistance (dorsocervical fat pad, 
acanthosis nigricans).

•	 Manifestations of advanced liver disease (firm hep-
atomegaly, splenomegaly, prominent abdominal 
veins, ascites, gynecomastia, spider angiomas, 
palmar erythema).

In cases with an atypical clinical profile –  for exam-
ple, absence of metabolic comorbidity – or presence of 
symptoms suggesting alternative etiologies, less com-
mon causes of steatosis or steatohepatitis should be 
ruled out, such as hypobetalipoproteinemia, lysosomal 
acid lipase deficiency, nutritional deficiencies, Wilson’s 
disease, or celiac disease7.

Likewise, some drugs (amiodarone, 5-fluorouracil, 
irinotecan, tamoxifen, methotrexate, corticosteroids) 
can induce or worsen steatosis and should be identified 
in the initial assessment3.

To determine risk and perform screening, international 
guidelines recommend a targeted search for those 
patients at highest risk of clinically significant fibrosis 
(≥ F2) or cirrhosis, particularly those with type 2 diabe-
tes, obesity with metabolic complications, family history 
of cirrhosis, or significant alcohol consumption6,8.

valiosos para la detección y la cuantificación de la esteatosis, cada uno con ventajas y limitaciones. La integración de estos 
métodos diagnósticos debe adaptarse al contexto clínico, considerando factores como la edad, el índice de masa corporal y 
la comorbilidad. El futuro de la evaluación de la MASLD se orienta hacia la medicina de precisión, ajustando los umbrales 
diagnósticos según las características individuales con el fin de mejorar la detección, el pronóstico y el manejo de esta en-
fermedad altamente prevalente y de creciente impacto en la salud pública.

Palabras clave: Esteatosis hepática. Diagnóstico. Fibrosis hepática.
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The risk extends to first-degree relatives – who have 
up to 12 times greater likelihood of presenting advanced 
fibrosis – and to unrelated household members, due to 
exposure to similar environmental factors and 
lifestyles9.

Within the clinical evaluation, etiologies that present 
with findings similar to MASLD should be ruled out; 
table  1 shows the criteria and tests to exclude other 
causes of liver disease10.

Initial laboratory studies

The initial evaluation in patients with suspected or 
diagnosed MASLD should include a basic set of tests 
to characterize hepatic and metabolic status, identify 
comorbidities, and rule out other causes of liver dis-
ease. Recommended determinations include6:
-	Liver profile.
-	Complete blood count with platelets.
-	Fasting plasma glucose.
-	Glycosylated hemoglobin.
-	Serum insulin.
-	Lipid profile.
-	Creatinine.
-	Urinary microalbumin or microalbumin/creatinine ratio.
-	Hepatitis C serology if not previously evaluated.

Depending on the clinical context, it may be neces-
sary to investigate other causes of steatosis or steato-
hepatitis, especially in the presence of elevated liver 
enzymes, through autoimmune serologies, transferrin 
saturation, ceruloplasmin, or determination of alpha-1 
antitrypsin (genotype or phenotype)11.

The identification of metabolic alterations is key in 
the diagnosis of MASLD. It is considered that if a 

patient meets at least one of the five established crite-
ria (Table  2), this disease can be diagnosed in the 
presence of hepatic steatosis.

Clinical guidelines recommend priority evaluation of 
people with type 2 diabetes, abdominal obesity asso-
ciated with another metabolic risk factor, or persistent 
elevation of liver enzymes12. Although liver biopsy 
remains the reference method for staging hepatic ste-
atosis, its systematic use is limited by risks, costs, and 
necessary resources, and is therefore reserved for 
specific cases6. In clinical practice, non-invasive bio-
markers have gained relevance for estimating the pres-
ence of advanced fibrosis and predicting hepatic 
outcomes, a function that previously corresponded 
almost exclusively to biopsy12-14. Table  3 summarizes 
the components of non-invasive tests for the identifica-
tion of advanced fibrosis in MASLD.

Among these tests, the fibrosis-4 index (FIB-4) is 
the initial tool recommended for its availability and 
low cost6,8. This index is calculated from age, ALT, 
and aspartate aminotransferase (AST) values, and 
platelet count, with established cutoff points to deter-
mine whether the person has low, intermediate, or 
high risk of fibrosis. Figure 1 shows the algorithm for 
non-invasive evaluation of fibrosis in patients with 
MASLD. Low FIB-4 values allow ruling out advanced 
fibrosis and reevaluation every 1-3 years, while inter-
mediate or high values require confirmation through 
hepatic elastography or, if not available, serum mark-
ers such as ELF (enhanced liver fibrosis test). In case 
of intermediate risk, intensive intervention on lifestyle 
and cardiometabolic factors for 12  months may be 
chosen, repeating FIB-4 before deciding on new 
tests12-14.

Table 1. Criteria and tests to exclude other causes of liver disease

Category Examples Suggested tests

Viral hepatitis HBV, HCV Serologies for HBsAg, anti‑HCV

Autoimmune 
diseases

Autoimmune hepatitis, primary biliary cholangitis Antinuclear, antimitochondrial, and anti‑smooth muscle 
antibodies

Genetic Hemochromatosis, Wilson’s disease, alpha‑1 
antitrypsin deficiency

Serum ferritin, transferrin saturation, ceruloplasmin, 
alpha‑1 antitrypsin

Drugs Methotrexate, amiodarone, corticosteroids, 
valproic acid, 5‑fluorouracil, irinotecan

Detailed pharmacological history

Alcohol Significant consumption (> 21 g/week in men 
and > 14 g/week in women)

History of consumption and pattern

HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; HCV: hepatitis C virus.
Modified from Cusi et al.8 and Frączek et al.10.
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Imaging evaluation to detect steatosis

According to the previous definition, one of the 
requirements for establishing the diagnosis of this con-
dition has been the demonstration of steatosis through 
some complementary study. The method for diagnos-
ing steatosis should be chosen according to its avail-
ability, validity, and reliability. In addition to demonstrating 
steatosis, these methods can, to a greater or lesser 
extent, quantify the percentage of fat and classify it into 
grades.

Ultrasonography

It is an imaging method that stands out for being 
widely accessible. However, there are limitations in its 
performance, such as operator dependence, subjective 
evaluation, and limited capacity to quantify fat. The 
accepted criteria for visual evaluation of steatosis are15:

-	Bright liver with increased liver-kidney contrast.
-	Blurring of intrahepatic vessels and the diaphragm.
-	Loss of echoes in the posterior hepatic segments.

In a meta-analysis of 49 studies comparing liver his-
tology with ultrasonography, 22 of which reported 
intra-  or interobserver variability, with a total of 
4720  patients, the capacity of ultrasound to discern 
between absence of steatosis and presence of moder-
ate to severe steatosis was reported, with sensitivity (S) 
of 84.8%, specificity (E) of 93.6%, positive likelihood 
ratio of 13.3 and negative 0.16, and area under the 
curve of 0.93. Even at lower percentages of steatosis, 
S and E remained close to 90%16.

Another meta-analysis involving 2921  patients from 
12 studies reported the following values: S  82%, E 
80%, positive likelihood ratio 4.0, and negative 0.23. As 
the amount of steatosis increases, these values improve 
slightly17.

Table 3. Non‑invasive tests for the identification of advanced fibrosis in patients with MASLD

Indicator Variables needed for calculation Type of indicator

FIB‑4 (fibrosis‑4 index) Age, AST, ALT, platelets Serum score

NAFLD Fibrosis Score Age, BMI, impaired fasting glucose (yes/no), AST/ALT ratio, platelets, 
albumin

Clinical‑biochemical 
score

APRI (AST to platelet ratio 
index)

AST, upper normal limit of AST according to laboratory, platelets Serum score

ELF (enhanced liver fibrosis test) Hyaluronic acid, PIIINP, TIMP‑1 Serum collagen panel

Hepamet Fibrosis Score Sex, age, HOMA‑IR, presence of diabetes, AST, albumin, platelets Clinical‑biochemical 
score

ALT: alanine aminotransferase; AST: aspartate aminotransferase; HOMA‑IR: homeostatic model assessment for insulin resistance; BMI: body mass index; 
PIIINP: N‑terminal propeptide of type III collagen; TIMP‑1: tissue inhibitor of metalloproteinase 1.
Modified from Tacke et al.12, Abdelhameed et al.13, and Reinson et al.14.

Table 2. Cardiometabolic risk factors in the definition of MASLD

Metabolic 
factor

Criteria in adults

Overweight or 
obesity

BMI ≥ 25 and waist circumference ≥ 94 cm in men or ≥ 80 cm in women

Prediabetes or 
type 2 diabetes

Prediabetes: HbA1c 5.7‑6.4% or fasting plasma glucose 100‑125 mg/dl or glucose 140‑199 mg/dl at 2 h of OGTT; type 
2 diabetes: HbA1c ≥ 6.5% or fasting glucose ≥ 126 mg/dl or glucose ≥ 200 mg/dl at 2 h of OGTT; or treatment for type 
2 diabetes

Triglycerides ≥ 150 mg/dl or lipid‑lowering treatment

HDL cholesterol ≤ 40 mg/dl in men or ≤ 50 mg/dl in women, or lipid‑lowering treatment

Blood pressure ≥ 130/85 mmHg or treatment for hypertension

HbA1c: glycosylated hemoglobin; HDL: high‑density lipoproteins; BMI: body mass index; OGTT: oral glucose tolerance test.
Modified from Rinella et al.1.
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A third meta-analysis evaluated the capacity of ultra-
sound for the detection of steatosis with different cutoff 
points, and its performance was as follows15:
-	First group (> 0%, > 2%, > 5%): S 73.3% and E 84.4%.
-	Second group (> 10%, > 15%, > 20%): S 90.5% and 

E 69.6%.
-	Third group (> 25%, > 30%, > 33%): S 85.7% and E 

85.2%.
-	Fourth group (> 50%, > 60%, > 66%): S 91.1% and 

E 91.9%.
Therefore, ultrasound is considered a tool with ade-

quate performance for initial detection of hepatic ste-
atosis, especially as the percentage of fat infiltration 
(demonstrated by biopsy) increases.

Controlled attenuation parameter

The controlled attenuation parameter (CAP) is a mea-
surement performed by transient elastography. This 

technique has the ability to be measured simultane-
ously with fibrosis. CAP is an estimate of total ultrasonic 
attenuation at the central frequency of the probe used, 
and is expressed in dB/m. Its advantages include not 
requiring an imaging probe, not depending on operator 
subjectivity, and not requiring advanced imaging for its 
performance. Its value is not affected by the etiology of 
liver disease, which allows estimating the comorbidity 
of steatosis even in the case of liver disease from other 
causes18.

In a study that included 159 patients who underwent 
liver biopsy and CAP determination on the same day, 
a gradual increase in CAP was observed alongside the 
increase in the percentage of fat infiltration determined 
by histology, and the following findings in terms of sen-
sitivity, specificity, positive predictive value (PPV), neg-
ative predictive value (NPV), and area under the ROC 
curve (AUROC) were reported19:

Figure 1. Proposed algorithm for non-invasive evaluation of fibrosis in patients with MASLD. This clinical algorithm 
proposes the stepwise use of non-invasive tools to stratify the risk of liver fibrosis in patients with MASLD. It begins 
with calculation of the FIB-4 index (fibrosis-4 index), using age, AST and ALT, and platelets. A low score allows ruling 
out advanced fibrosis and suggests periodic reevaluation every 1-3 years. In case of intermediate or high score, 
hepatic elastography is recommended, or alternatively, advanced serum tests such as ELF. Alternatively, intensive 
lifestyle intervention may be chosen, with subsequent reevaluation. This approach allows minimizing the use of 
invasive methods, such as biopsy, reserving them for cases in which diagnostic uncertainty persists. VCTE: vibration-
controlled transient elastography. Modified from Tacke et al.12.
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-	S0: 184.5 (127-200) dB/m.
-	S1: 213.5  (193-234) dB/m, AUROC 0.822, S 81.6%, 

E 76.5%, PPV 92.7%, and NPV 53.6%.
-	S2: 262.5 (237-94) dB/m, AUROC 0.956, S 93.5%, E 

84.1%, PPV 84.6%, and NPV 93.2%.
-	S3: 324.0 (303-345) dB/m, AUROC 0.976, S 95.1%, 

E 89.0%, PPV 75.0%, and NPV 98.1%.
Furthermore, this same study, in its multivariate anal-

ysis, showed an independent correlation between 
higher CAP levels and other variables (BMI > 25, dys-
lipidemia, and MASLD etiology)19.

A meta-analysis of nine studies involving 1297 patients 
with MASLD demonstrated by biopsy showed that CAP 
has an S of 87% and an E of 91%20. Interestingly, in 
the subanalysis by degrees of steatosis, CAP showed 
a lower ability to quantify severe steatosis, attributing 
this deficiency, in part, to technical difficulties related 
to the distance between the skin and the liver capsule, 
which has been described as better when it is < 25 mm20. 
Such technical difficulties should be considered a priori 
with the objective of selecting the correct probe 
(M vs. XL) and improving diagnostic performance.

A meta-analysis of 61 studies with 10,537  patients 
reported the following performance through AUROC: 
S1  0.924, S2  0.794, and S3  0.778. Similarly, in this 
meta-analysis, it was observed that BMI ≥ 30 reduced 
the diagnostic capacity of CAP21.

Thus, CAP determination is considered to have lim-
itations, but it represents a useful tool with the capacity 
to detect steatosis and discern among its various 
grades, with the significant advantage of being able to 
establish the degree of fibrosis simultaneously.

Magnetic resonance imaging with proton 
density fat fraction

Magnetic resonance imaging with determination of 
proton density fat fraction (MRI-PDFF) is considered an 
imaging study with the capacity to be quantitative and 
allow a reliable, reproducible diagnosis. PDFF is a tis-
sue property that reflects the concentration of mobile 
triglycerides within that tissue, calculated as a rate and 
expressed as a percentage. Despite this, the PDFF 
percentage is not numerically equivalent to the histo-
logical fat percentage, but rather a correlation22.
A study evaluated, through linear regression, the cutoff 
points for establishing and quantifying the percentage 
of fat infiltration by MRI-PDFF. It established that S and 
E of 95% were achieved with cutoff points23:
-	≥ 10%: S 3.7% and E 6.3%.
-	≥ 20%: S 5.5% and E 8.0%.

-	≥ 30%: S 8.0% and E 9.1%.
-	≥ 40%: S 10.0% and E 10.1%.
A meta-analysis evaluated the capacity of magnetic 
resonance imaging for the detection of steatosis with 
different cutoff points, and its performance was as 
follows15:
-	First group (> 0%, > 2%, > 5%): S 82% and E 89.9%.
-	Second group (> 10%, > 15%, > 20%): S 90.0% and 

E 95.3%.
-	Third group (> 25%, > 30%, > 33%): S 97.4% and E 

76.21%.
MRI-PDFF is considered an accurate, precise, reli-

able, reproducible method with less intra- and interob-
server variability than other methods, with the advantage 
of being non-invasive. Furthermore, it can be used for 
quantitative evaluation of treatment response, which 
has only been done in clinical research protocols22.

The selection of the non-invasive diagnostic method 
for demonstrating steatosis will depend mainly on 
accessibility and availability. However, it should also 
depend on the reliability and reproducibility of its 
results, and on the objectives set when performing 
each study. In theory, a single non-invasive study 
should be sufficient to confirm or rule out steatosis. To 
date, it has not been established that the level of ste-
atosis is clinically relevant or has an influence on the 
evolution of MASLD, so its repeated monitoring is 
reserved as a therapeutic objective in clinical trials24.

Evaluation of fibrosis

Histology

Liver biopsy with histological analysis of the obtained 
tissue remains the reference method for diagnosing 
steatosis. Its limitations are related to its invasive 
nature, the potential for inadequate sampling, and the 
low feasibility of performing repeated measurements 
during patient follow-up19. The interpretation and scor-
ing of biopsies may present significant intra-  and 
interobserver variability22.

There are various classification systems that allow 
assessment of MASLD severity through biopsy. Fibrosis 
is characterized by beginning in acinar zone 3, with a 
chicken-wire appearance, macronodular aspect, or 
mixed.

The Brunt system evaluates the severity of steatosis, 
ballooning, and inflammation, and evaluates fibrosis as 
follows: 0 = no fibrosis, 1 = perisinusoidal or portal 
fibrosis, 2 = perisinusoidal and portal/periportal fibrosis, 
3 = bridging fibrosis, and 4 = cirrhosis.
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The NASH-CRN (Non-Alcoholic Steatohepatitis 
Clinical Research Network) system includes descrip-
tion of steatosis, lobar inflammation, hepatocyte bal-
looning, and severity of fibrosis, assigning a numerical 
activity value ranging from 1 to 8.

The SAF (Steatosis Activity Fibrosis) system estab-
lishes the diagnosis of MASH based on inflammation 
and ballooning25.

Non-invasive evaluation

Non-invasive evaluation encompasses various meth-
ods in terms of their degree of complexity. Some of 
them are combined serum biomarkers that have been 
validated with the objective of predicting degrees of 
fibrosis significant for clinical and therapeutic 
decision-making.

NAFLD-fibrosis score (NFS)

Derived from a group of 733  patients with MASLD 
demonstrated by biopsy, it involves as variables age, 
BMI, hyperglycemia, AST and ALT, platelets, and serum 
albumin. Values less than –1.455 correlate with ≤ F2 
and values < 0.675 with ≥ F3. It has an NPV of 88-93% 
and a PPV of 82-90%26. It was validated in a 20-year 
cohort that included 302 patients, with follow-up of 11.9 
± 3.9 years, in which it had adequate performance for 
mortality27. Age ≥ 65  years has been an adjustment 
factor in this score, as it overestimates the figures and 
results in an increase in false positives, so in this age 
group < 0.12 for ≤ F2 and < 0.675 for ≥ F3 have been 
proposed28.

FIB-4

It is useful for ruling out advanced fibrosis with scores 
< 1.3, with an NPV of 90%. Its performance can be 
affected by age ≤ 35 or ≥ 65 years. An adjustment for 
age > 65 years has been proposed, leaving the cutoff 
point at 229.

Hepamet fibrosis score

Derived from a group of 242 patients from four coun-
tries, all with MASLD demonstrated by biopsy, it involves 
the variables sex, age, presence of diabetes, glycemia, 
serum insulin, HOMA-IR, AST, albumin, and platelet 
count. Cutoff points validated in several cohorts allow 
determining a low risk of fibrosis with scores < 0.12, 
intermediate with 0.12-0.47, and high with > 0.47. 

S 97.2%, E 74%, NPV 92%, PPV 76.3%, positive likeli-
hood ratio 13.2, and negative 0.31 have been reported30.

Elf

It is composed of the determination of procollagen 
type III peptide, hyaluronic acid, and tissue inhibitor of 
metalloproteinase-1. Scores < 7.7 are interpreted as 
very low risk of fibrosis, while values ≥ 9.8 identify 
patients with advanced fibrosis and risk of clinical 
events related to liver disease and cirrhosis29.

DA-GAG

In a study involving 791  patients (Caucasian and 
Asian) with MASLD demonstrated by biopsy, logistic 
regression analyses of categorical variables were per-
formed to identify patients with fibrosis grade ≥ 2. From 
this analysis, the DA-GAG score (diabetes, age, gam-
ma-glutamyl transferase [GGT], AST, platelets, globu-
lin, total proteins) was obtained, calculating an area 
under the curve in a validation group of 0.8031. It is 
important to note that scores are not diagnostic of fibro-
sis, but a screening tool used in open populations, 
whose objective is to make decisions within a diagnos-
tic tree for the implementation of more advanced tests. 
Its objective is to be sufficiently sensitive to optimize 
diagnosis by avoiding unnecessary tests.

Table 4. Summary of the performance of elastographic 
techniques

Technique Fibrosis stage

F1 F2 F3 F4

VCTE
S
E
AUC

78%
72%
0.82

80%
73%
0.83

80%
77%
0.85

76%
88%
0.89

MRE
S
E
AUC

71%
85%
0.87

78%
89%
0.91

83%
89%
0.92

81%
90%
0.90

pSWE
S
E
AUC

64%
76%
0.77

69%
86%
0.86

80%
86%
0.89

76%
88%
0.90

2DSWE
S
E
AUC

NA
NA
NA

71%
67%
0.75

72%
72%
0.72

78%
84%
0.88

AUC: area under the curve; 2DSWE: 2D shear wave elastography; E: specificity; 
MRE: magnetic resonance elastography; NA: not applicable; pSWE: point shear 
wave elastography; S: sensitivity; VCTE: vibration‑controlled transient elastography.
Modified from Selvaraj et al.32
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Elastography

Elastographic methods are divided into:
-	Ultrasound-based:
•	 Qualitative.
•	 Quantitative: vibration-controlled transient or shear 

wave.
-	Magnetic resonance-based.

A systematic review and meta-analysis evaluated the 
capacity of different elastographic techniques to predict 
fibrosis, with the results shown in table 432.

The most accessible, explored, and validated tech-
nique is vibration-controlled transient elastography or 
FibroScan®. This technique has adequate performance 
for diagnosis and staging of fibrosis, in addition to being 
useful in follow-up to detect disease progression, 
defined as an increase of > 20% in liver stiffness, which 
translates into its capacity to predict future cirrhosis 
and mortality10.

There are also scores that combine transient elas-
tography with biochemical markers, such as FAST 
(Fibroscan-AST), Agile 3+, and Agile 4, which have 
shown adequate performance in predicting significant 
fibrosis33-35.

Toward precision diagnosis

Precision medicine uses individual information 
encompassing genes, proteins, environment, and life-
style, with the objective of preventing, diagnosing, or 
treating disease. Diagnostic precision would allow cli-
nicians to establish individual risk of suffering from a 
disease, detect and catalog the condition, predict prog-
noses, select therapies with specific targets, and mon-
itor the disease longitudinally36.

To date, it has been observed that diagnostic and 
staging methods in MASLD may have different results 
among subgroups, for example, according to age, sex, 
BMI, presence of metabolic comorbidity, and liver 
enzyme levels37. Therefore, the establishment of differ-
ent cutoff points could be an initial step toward a more 
precise diagnosis.

Conclusions

MASLD represents a growing challenge in public 
health due to its high prevalence, its association with 
cardiometabolic comorbidity, and its risk of progression 
to advanced liver disease. A systematized initial clinical 
evaluation is essential for its timely detection, allowing 

stratification of the risk of significant fibrosis and guid-
ing diagnostic and therapeutic decisions.

The initial approach should include a targeted clinical 
history, focused physical examination, specific labora-
tory tests, and imaging studies that allow identifying 
hepatic steatosis and estimating the severity of fibrosis. 
Non-invasive tools, such as biochemical scores (FIB-4, 
NAFLD-FS, Hepamet) and elastography, have proven 
useful for discriminating patients who require advanced 
evaluation, reserving liver biopsy for selected cases.

The choice of diagnostic method should be adapted 
to the clinical context, available resources, and patient 
characteristics, considering that factors such as age, 
BMI, and comorbidity can modify the diagnostic 
performance of the tools used. The approach toward 
precision medicine in MASLD – which considers inter-
individual variability and adjustment of diagnostic 
thresholds  –  constitutes a necessary horizon for 
improving detection, prognosis, and follow-up of this 
disease.

In summary, a thorough, integrated, and contextual-
ized initial evaluation is the cornerstone for adequate 
management of patients with suspected MASLD, favor-
ing early interventions that can modify the course of 
the disease.
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