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Abstract
Metabolic dysfunction–associated steatotic liver disease (MASLD) is the leading cause of chronic liver disease in Bosnia and 
Herzegovina and a major contributor to liver- and cardiovascular-related morbidity and mortality. These national guidelines 
provide the first country-specific, evidence-based recommendations for the diagnosis, risk stratification, and management of 
MASLD, covering the full disease spectrum from steatosis to cirrhosis and its complications. MASLD management is based on 
a coordinated, stepwise model across primary, secondary, and tertiary healthcare levels, with primary healthcare serving as the 
central gatekeeper and coordinator of care. Active case-finding of clinically significant fibrosis is emphasized, particularly in 
high-risk populations, such as individuals with type 2 diabetes mellitus or obesity. Primary healthcare plays a key role in early 
risk assessment through systematic evaluation of metabolic risk factors and first-line use of simple non-invasive tools, notably 
the FIB-4 index. A stepwise non-invasive diagnostic algorithm is recommended, with elastography (preferably vibration-con-
trolled transient elastography or 2D shear wave elastography where available) used for further assessment in patients with in-
determinate or high-risk results. Lifestyle modification and optimal management of cardiometabolic comorbidities remain the 
foundations of MASLD treatment. In eligible patients with type 2 diabetes mellitus and/or overweight or obesity, glucagon-like 
peptide-1 receptor agonists may be considered, while bariatric surgery represents an option for selected individuals with per-
sistent obesity. Advanced MASLD, including cirrhosis, requires multidisciplinary management, surveillance for hepatocellular 
carcinoma, and evaluation for liver transplantation in cases of decompensation. These guidelines aim to standardize MASLD 
care in Bosnia and Herzegovina and strengthen the pivotal role of primary healthcare within the national MASLD care pathway.
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Purpose of the Guidelines 

These national guidelines provide healthcare pro-
fessionals in Bosnia and Herzegovina (BA) with a 
practical, evidence-based framework for the di-
agnosis, risk stratification, and management of 
metabolic dysfunction-associated steatotic liver 
disease (MASLD). These recommendations rep-
resent an adaptation of the EASL-EASD-EASO 
Clinical Practice Guidelines for MASLD (1) to the 
healthcare setting of BA. Accordingly, the guideline 
does not independently re-grade the available evi-
dence but relies primarily on the evidence apprais-
al and recommendation framework established 
in the source guideline, while adapting diagnos-
tic and therapeutic pathways to local healthcare 
resources and availability. In addition to interna-
tional evidence and consensus statements, the rec-
ommendations incorporate expert opinions from 
leading national specialists and are adapted to the 
specific context of BA, including the availability of 
approved pharmacological therapies, diagnostic 
resources, and the organizational structure of pri-
mary, secondary, and tertiary healthcare levels. By 
integrating current scientific evidence with local 
regulatory, infrastructural, and cost-effectiveness 
considerations, the guidelines support rational 
clinical decision-making and efficient use of health-
care resources. They are intended for all healthcare 
professionals involved in MASLD care, including 
family physicians, internists, gastroenterologists, 
endocrinologists, and other relevant specialists. 
Particular emphasis is placed on the central gate-
keeping and coordinating role of primary health-
care as the foundation for early detection, risk 
stratification, and longitudinal management of 
MASLD within the national care pathway.

Definition of MASLD

Metabolic dysfunction-associated steatotic liver 
disease (MASLD), formerly known as non-alco-
holic fatty liver disease (NAFLD), encompasses 
a broad spectrum of liver disease associated with 
metabolic dysfunction. It is defined by the pres-
ence of hepatic steatosis in individuals with at least 

one established cardiometabolic risk factor, in the 
absence of significant alcohol consumption or 
other secondary causes of hepatic steatosis (1, 2). 

The progressive inflammatory form of the dis-
ease, termed metabolic dysfunction-associated 
steatohepatitis (MASH), is characterized histolog-
ically by steatosis, hepatocellular ballooning, and 
lobular inflammation. Clinical prognosis is pri-
marily determined by fibrosis stage rather than by 
steatosis alone. The disease is closely linked to sys-
temic metabolic dysfunction and is currently re-
garded as the hepatic manifestation of metabolic 
syndrome (1). 

Overlap Between MASLD and Alcohol-
Related Liver Disease: MetALD

The current nomenclature also includes met-
abolic dysfunction-associated alcohol-related 
liver disease (MetALD), defined as the coexis-
tence of metabolic dysfunction with alcohol con-
sumption exceeding the thresholds accepted for 
MASLD diagnosis but not reaching levels tradi-
tionally associated with predominant alcohol-re-
lated liver disease. Recognition of MetALD reflects 
the common overlap between metabolic and alco-
hol-related liver injury and highlights the need to 
address both metabolic risk factors and alcohol 
consumption during patient management (1, 2).

Epidemiological Burden, Prevalence, and 
Natural History of MASLD

MASLD represents a major and growing public 
health burden worldwide and is increasingly rec-
ognized as a significant health concern in BiH (1, 
3). Although comprehensive national registries and 
population-based epidemiological studies are cur-
rently lacking, available regional data and the high 
prevalence of cardiometabolic risk factors suggest 
that the burden of MASLD in BiH is substantial.

Based on European population studies, the 
overall prevalence of MASLD in adults is esti-
mated at approximately 30–35% (3-6). Given the 
comparable or higher prevalence of obesity, type 
2 diabetes mellitus (T2D), arterial hypertension, 
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and dyslipidaemia in BiH, a similar prevalence in 
the general population is highly plausible. In high-
risk groups, particularly individuals with T2D, 
MASLD prevalence exceeds 60–70%, consistent 
with data from other European countries (1, 6).

The natural history of MASLD is hetero-
geneous. While a substantial proportion of 
individuals remain asymptomatic with stable he-
patic steatosis, approximately 10–30% progress to 
MASH and clinically significant fibrosis over time 
(1, 5). In patients with T2D and multiple meta-
bolic risk factors, disease progression is markedly 
accelerated, with advanced fibrosis or MASH re-
ported in up to 40–60% of cases (1, 6). Progressive 
fibrosis is the strongest predictor of liver-related 
morbidity and mortality (7, 8).

In BA, advanced stages of MASLD, includ-
ing cirrhosis and HCC, are increasingly encoun-
tered in secondary and tertiary healthcare settings. 
MASLD is now recognized as a leading cause of 
cryptogenic cirrhosis and an increasingly impor-
tant indication for liver transplantation in Europe, 
a trend that is likely to be mirrored in BiH as di-
agnostic awareness and case detection improve. 
Beyond liver-related outcomes, MASLD is asso-
ciated with increased all-cause and cause-specific 
mortality, predominantly driven by cardiovascu-
lar disease, which represents the leading cause of 
death in this patient population. The coexistence 
of MASLD with cardiovascular disease, chronic 
kidney disease, and other metabolic complications 
substantially increases healthcare utilization and 
long-term costs, underscoring the need for early 
detection and risk stratification, particularly in 
primary healthcare settings. In addition to cardio-
vascular and liver-related mortality, accumulating 
evidence suggests that extrahepatic malignancies 
contribute substantially to the overall mortality 
burden associated with MASLD (1, 5).

Pathogenesis and Comorbidities of MASLD

Metabolic dysfunction–associated steatotic liver dis-
ease (MASLD) is a complex, multisystem disorder 
and represents the hepatic manifestation of systemic 
metabolic dysfunction. Rather than an isolated liver 

condition, MASLD reflects the interplay between 
insulin resistance, dysregulated lipid metabolism, 
chronic low-grade inflammation, and progressive fi-
brogenesis, and is tightly linked to cardiometabolic 
and endocrine comorbidities (1, 9, 10).

Understanding the pathophysiological mech-
anisms and associated comorbidities of MASLD 
is essential for appropriate risk stratification and 
for designing integrated management strategies. 
This chapter outlines the key pathogenic mech-
anisms and the major metabolic comorbidi-
ties that determine prognosis and guide clinical 
decision-making. 

Pathophysiological Mechanisms of MASLD

At the core of MASLD pathogenesis lies insulin re-
sistance, which drives a cascade of metabolic dis-
turbances within the liver and peripheral tissues. 
Insulin resistance promotes increased lipolysis in 
adipose tissue, enhanced hepatic de novo lipogene-
sis, and impaired export of triglycerides from hepa-
tocytes. The net result is excessive intrahepatic lipid 
accumulation and hepatocellular lipotoxicity (9, 10).

Lipotoxic stress induces oxidative stress, mi-
tochondrial dysfunction, and endoplasmic re-
ticulum stress, leading to hepatocyte injury and 
apoptosis. These processes activate innate immune 
pathways, including Kupffer cells, and stimulate 
hepatic stellate cell activation, thereby promoting 
chronic inflammation and progressive fibrosis. In 
a subset of patients, this culminates in metabolic 
dysfunction–associated steatohepatitis (MASH), 
cirrhosis, and hepatocellular carcinoma (1, 10).

Disease susceptibility and progression are fur-
ther modified by genetic and hormonal factors. 
Variants in genes such as PNPLA3, TM6SF2, and 
MBOAT7 are associated with increased hepatic fat 
accumulation, more severe necroinflammation, 
and accelerated fibrosis, independent of classical 
metabolic risk factors (11). Hormonal influenc-
es (e.g., postmenopausal status) and environmen-
tal factors, including sedentary lifestyle, smoking, 
and diets rich in refined carbohydrates and satu-
rated fats, additionally contribute to disease devel-
opment and progression (12).



Collectively, these mechanisms support the 
concept of MASLD as a systemic metabolic disease 
with hepatic involvement, a paradigm that under-
pins modern approaches to screening, prognosti-
cation, and integrated care.

MASLD and Metabolic Comorbidities: 
Clinical Implications

MASLD is a hepatic manifestation of systemic met-
abolic dysfunction and is frequently accompanied 
by cardiometabolic comorbidities that adversely 
affect both overall and liver-related outcomes. As 
cardiovascular disease remains the leading cause 
of death in this population, comprehensive cardio-
metabolic risk assessment and management are 
essential components of care (1, 13). Table 1 sum-
marizes the wide range of cardiometabolic and 
systemic comorbidities associated with MASLD 
and their clinical implications. In the following 
sections, we focus on those comorbidities with the 
strongest evidence for impact on disease progres-
sion, prognosis, and therapeutic decision-making.

Type 2 Diabetes Mellitus

Type 2 diabetes (T2D) is the most important clini-
cal risk factor for progression from simple steatosis 
to MASH, advanced fibrosis, cirrhosis, and hepa-
tocellular carcinoma. Approximately 60–70% of 
patients with T2D have MASLD, and the presence 
of diabetes roughly doubles the risk of advanced fi-
brosis (13). Effective glycaemic control is therefore 
a cornerstone of management. Antidiabetic agents 
with proven or potential hepatic benefit, such as 
GLP-1 receptor agonists and SGLT2 inhibitors, are 
preferred, while pioglitazone may be considered 
in carefully selected patients with biopsy-proven 
MASH (1, 14).

Dyslipidemia

Atherogenic dyslipidemia is highly prevalent in 
MASLD and represents a major driver of cardio-
vascular morbidity and mortality. Statins are safe 

across the entire spectrum of MASLD, including 
compensated cirrhosis, and are strongly recom-
mended for both primary and secondary cardiovas-
cular prevention. Importantly, statin therapy does 
not exacerbate liver disease and may reduce both 
cardiovascular and liver-related outcomes (15).

Arterial Hypertension

Arterial hypertension commonly coexists with 
MASLD as part of the metabolic syndrome and 
contributes substantially to cardiovascular risk. 
Adequate blood pressure control is essential for 
reducing overall cardiovascular morbidity and 
mortality in patients with MASLD. Management 
should follow established hypertension guidelines 
and be individualized according to the patient’s 
overall cardiometabolic profile (16).

Cardiovascular Disease

Cardiovascular disease represents the leading 
cause of death in patients with MASLD, surpass-
ing liver-related mortality. MASLD should there-
fore be considered a cardiovascular risk enhancer, 
warranting aggressive risk factor modification and 
early preventive strategies. Several studies sug-
gest that MASLD may represent an independent 
cardiovascular risk factor, although residual con-
founding and causal pathways remain under in-
vestigation (1, 13).

Obesity

Obesity, particularly visceral adiposity, is a central 
driver of MASLD pathogenesis, promoting insulin 
resistance, hepatic inflammation, and fibrogene-
sis. Sustained weight loss remains the most effec-
tive intervention for improving hepatic steatosis, 
necroinflammation, and fibrosis. Lifestyle modifi-
cation is first-line therapy, while pharmacological 
and surgical weight-loss strategies may be appro-
priate in selected patients with obesity and meta-
bolic complications (1, 17).

Enver Zerem et al: Guidelines for MASLD in Bosnia and Herzegovina
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Integrated Clinical Perspective

All patients with MASLD should undergo sys-
tematic evaluation for metabolic comorbidities, 
including T2D, dyslipidemia, hypertension, and 
obesity. Conversely, individuals with metabolic 
syndrome or T2D should be proactively assessed 
for MASLD and for the presence of advanced liver 
fibrosis using validated non-invasive tools, as out-
lined in subsequent diagnostic chapters (1, 9).

An integrated, multidisciplinary approach—
linking primary care physicians, endocrinolo-
gists, cardiologists, and hepatologists—is essential. 
Optimal control of cardiometabolic comorbidities 
not only reduces overall mortality but also repre-
sents a fundamental component of effective liver 
disease management. 

Management of cardiometabolic comorbidities 
should be initiated according to standard clinical 
indications irrespective of fibrosis stage, as car-
diovascular disease remains the leading cause of 
mortality in patients with MASLD. Treatment de-
cisions should be guided by established cardiovas-
cular, metabolic, and endocrine indications (1).

Diagnosis and Differential Diagnosis of 
MASLD

The diagnosis of MASLD requires objective evi-
dence of hepatic steatosis in the presence of met-
abolic risk factors, following the exclusion of 
alternative causes of liver disease, particularly sig-
nificant alcohol consumption. A structured, step-
wise diagnostic approach is recommended to 
ensure diagnostic accuracy, appropriate risk strat-
ification, and rational use of non-invasive and in-
vasive diagnostic tools (1, 2, 18-20).

Diagnostic Criteria for MASLD

MASLD is diagnosed when all of the following 
conditions are fulfilled:
–	 Evidence of hepatic steatosis (by imaging, vali-

dated serum-based steatosis scores and compos-
ite non-invasive assessment tools, or histology).

–	 Presence of at least one cardiometabolic risk 
factor (overweight/obesity, insulin resistance 
and its clinical manifestations, particularly 
type 2 diabetes mellitus, dyslipidemia, or arte-
rial hypertension).

Table 1. Key Cardiometabolic Comorbidities Associated with MASLD* and Their Clinical Implications

MASLD*- associated comorbidity Relationship with MASLD* Key clinical implications

Type 2 diabetes mellitus Key risk factor for progression to MASH†, fibrosis, 
cirrhosis, HCC‡

High-priority group for fibrosis risk 
stratification and proactive liver assessment

Obesity (visceral adiposity) Key driver of steatosis, inflammation, fibrogenesis Sustained weight loss key to liver 
improvement

Dyslipidemia Nearly universal; major determinant of CV§ risk Reduce CV§ risk: statins safe, recommended

Arterial hypertension Common MetS|| component in MASLD* Adequate BP¶ control reduces CV§ morbidity

Metabolic syndrome Reflects systemic metabolic dysfunction in 
MASLD*

Predicts liver disease progression and CV§ 
events

Cardiovascular disease Leading cause of death in MASLD* CV§ risk management core to MASLD*

Chronic kidney disease Frequently coexists due to shared metabolic risk 
factors

Linked to higher overall and liver-related 
mortality

Polycystic ovary syndrome Associated with IR** and increased MASLD* 
prevalence

Assess liver in PCOS†† women with metabolic 
risk

Obstructive sleep apnea IH‡‡ drives inflammation and fibrosis Associated with more severe steatosis and 
fibrosis

Hypothyroidism Alters lipid metabolism and energy homeostasis May worsen hepatic steatosis and metabolic 
profile

*Metabolic dysfunction–associated steatotic liver disease; †Metabolic dysfunction–associated steatohepatitis; ‡Hepatocellular carcinoma; §Cardiovascular; 
||Metabolic dysfunction-associated alcohol-related liver disease; ¶Blood pressure; **Insulin resistance; ††PCOS – Polycystic ovarian syndrome; ‡‡Intermittent 
hypoxia. 



–	 Absence of other primary causes of steatotic or 
chronic liver disease.

Initial Clinical Evaluation

Medical History and Physical Examination

A comprehensive medical history should focus on:
–	 Quantification of alcohol intake; alcohol con-

sumption exceeding accepted thresholds 
should prompt consideration of alcohol-relat-
ed liver disease or mixed etiologies (1, 2).

–	 Presence and duration of metabolic comorbid-
ities (type 2 diabetes, obesity, and metabolic 
syndrome).

–	 History of medication use, including drugs as-
sociated with steatosis or steatohepatitis (e.g. 
amiodarone, methotrexate, tamoxifen).

–	 Family history of liver disease, diabetes, or he-
reditary metabolic disorders. Physical exami-
nation should assess signs of insulin resistance, 
obesity distribution, and features of chronic 
liver disease.

Laboratory Assessment

Baseline laboratory evaluation should include:
–	 Liver enzymes: ALT, AST, gamma-glutamyl 

transferase (GGT), and alkaline phosphatase.
–	 Platelet count, as a surrogate marker of portal 

hypertension and advanced fibrosis.
–	 Metabolic profile: fasting glucose or HbA1c, 

lipid profile.
–	 Additional tests as indicated: ferritin, transfer-

rin saturation, autoimmune markers, viral hep-
atitis serology.
Importantly, normal aminotransferase levels 

do not exclude MASLD, MASH, or advanced fi-
brosis, and liver enzyme levels correlate poorly 
with disease severity (18, 21-23).

Imaging for Detection of Hepatic Steatosis

Ultrasound

Abdominal ultrasound is recommended as 
the first-line imaging modality for detecting 

hepatic steatosis due to its wide availability, safety, 
and cost-effectiveness, particularly in primary and 
secondary care settings in BiH. Conventional ul-
trasonography demonstrates sensitivity of approx-
imately 85% and specificity of approximately 94% 
for moderate-to-severe hepatic steatosis but per-
forms less reliably in mild steatosis and severe obe-
sity (1, 22, 24). 

Advanced Imaging

Magnetic resonance imaging–proton density fat 
fraction (MRI-PDFF) and magnetic resonance 
elastography (MRE) should be reserved for spe-
cialized centers and selected cases where non-in-
vasive tests are inconclusive or when advanced 
disease is suspected. MRI-PDFF is currently re-
garded as the most accurate non-invasive modality 
for quantifying liver fat, while magnetic resonance 
elastography demonstrates excellent diagnostic 
performance for advanced fibrosis (AUROC fre-
quently >0.90). Their use is largely limited by avail-
ability and cost (25, 26).

Elastography

In patients with indeterminate or high-risk serum 
fibrosis scores, vibration-controlled transient elas-
tography (VCTE) remains the preferred second-
line test because of its extensive validation for the 
assessment of significant and advanced fibrosis. 
However, two-dimensional shear wave elastogra-
phy (2D-SWE) demonstrates comparable diagnos-
tic performance and may be used as an alternative 
where appropriate expertise and equipment are 
available (2, 27-29). Elastography also provides 
prognostic information and supports longitudinal 
disease monitoring. In patients with MASLD, liver 
stiffness measurement obtained by VCTE can be 
used for fibrosis risk stratification. Although cut-
off values vary among studies and according to 
the clinical context, liver stiffness values below ap-
proximately 8 kPa generally indicate a low proba-
bility of advanced fibrosis, values between 8 and 12 
kPa suggest an increased likelihood of significant 
or advanced fibrosis, whereas values above 12 kPa 
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are associated with a high probability of advanced 
fibrosis or cirrhosis and warrant specialist evalua-
tion (1, 22).

Non-Invasive Assessment of Liver Fibrosis

Serum-Based Fibrosis Scores

Risk stratification for advanced fibrosis should be 
performed using validated non-invasive scores, 
including:
–	 FIB-4 index.
–	 NAFLD Fibrosis Score (NFS).
–	 Enhanced Liver Fibrosis (ELF) test, where 

available.
These tools are recommended as first-step 

triage tests to identify patients at low risk of ad-
vanced fibrosis and to reduce unnecessary refer-
rals (2, 22, 23, 27, 28). 

The diagnostic performance of common-
ly used non-invasive fibrosis assessment tools 
varies according to the fibrosis stage being eval-
uated, selected cut-off values, and study popula-
tion characteristics. Nevertheless, these tools have 
been extensively validated and are recommended 
by major international guidelines as part of a step-
wise approach to fibrosis risk stratification. Table 2 
summarizes the overall diagnostic performance of 
the most frequently used non-invasive tests in pa-
tients with MASLD (1, 22, 26-33).

Among currently available non-invasive mo-
dalities, simple serum-based scores such as FIB-4 
and NFS are primarily useful for excluding ad-
vanced fibrosis in low-risk populations and rep-
resent appropriate first-line tools in primary care. 

Elastography-based methods, particularly VCTE 
and magnetic resonance elastography, provide 
greater diagnostic accuracy for fibrosis staging 
and are generally used in secondary and tertiary 
healthcare settings. These complementary charac-
teristics support the stepwise diagnostic algorithm 
proposed in this guideline, balancing diagnostic 
accuracy with resource availability and cost-effec-
tiveness (1, 2, 22).

Role of Liver Biopsy in MASLD

Liver biopsy is not routinely indicated for the diag-
nosis of MASLD but may be considered in selected 
patients. It should be considered when non-inva-
sive tests provide discordant results, when alter-
native liver diseases cannot be excluded, or when 
histological confirmation of MASH may influ-
ence eligibility for disease-specific pharmacologi-
cal therapy (1).

Differential Diagnosis of MASLD

A thorough differential diagnosis is mandato-
ry before establishing MASLD, as hepatic ste-
atosis may occur in several other liver diseases. 
Conditions that must be excluded include:
–	 Alcohol-related liver disease (ALD) and met-

abolic dysfunction-associated alcohol-related 
liver disease (MetALD)

–	 Chronic viral hepatitis B and C
–	 Autoimmune hepatitis
–	 Cholestatic liver diseases (primary biliary chol-

angitis, primary sclerosing cholangitis)

Table 2. Diagnostic Performance of Commonly Used Non-invasive Tests for Liver   Fibrosis in MASLD* 

Test Primary Clinical Role Approximate AUROC† for Advanced Fibrosis (F≥3)

FIB-4 Index‡ First-line risk stratification/exclusion of advanced fibrosis 0.76–0.84

NFS§ First-line risk stratification/exclusion of advanced fibrosis 0.72–0.82

VCTE/FibroScan|| Secondary assessment of fibrosis severity 0.85–0.90

MRE¶ Advanced fibrosis assessment 0.90–0.95

FAST Score** Identification of patients with at-risk MASH†† 0.80–0.85

*Metabolic dysfunction–associated steatotic liver disease; †Area under the receiver operating characteristic curve; ‡Fibrosis-4 index; §Non-alcoholic fatty liver 
disease fibrosis score; ||Vibration-controlled transient elastography; ¶Magnetic resonance elastography; **FibroScan-AST score; ††Metabolic dysfunction-associ-
ated steatohepatitis. AUROC values are approximate ranges derived from representative validation studies and may vary according to fibrosis stage, cut-off values, 
and study population.



–	 Wilson disease
–	 Hereditary hemochromatosis
–	 Drug-induced liver injury
–	 Other genetic or metabolic liver disorders

Appropriate serological, biochemical, imaging, 
and genetic testing should be performed based on 
clinical suspicion and patient phenotype (1, 18, 21).

Risk Stratification and Follow-Up 

Risk stratification is a cornerstone of MASLD man-
agement, as the stage of liver fibrosis represents the 
strongest predictor of liver-related outcomes and 
overall mortality. Accordingly, a pragmatic, non-
invasive, stepwise risk stratification algorithm is 
recommended, particularly in the primary care 
setting, to identify patients who require specialist 
referral and structured follow-up (1, 2, 25).

Risk Stratification in Primary Care

Step 1: Serum-Based Fibrosis Assessment (FIB-4)

The fibrosis-4 (FIB-4) index should be used as the 
initial screening tool in patients with MASLD (2, 
23-26, 29).
–	 A FIB-4 value <1.3 reliably excludes advanced 

fibrosis in individuals younger than 65 years, 
whereas a threshold <2.0 should be used in pa-
tients aged ≥65 years.

–	 FIB-4 values between 1.3 and 2.67 (<65 years) 
should be considered indeterminate and re-
quire further evaluation.

–	 FIB-4 values >2.67 indicate a high probabili-
ty of advanced fibrosis and warrant specialist 
assessment.

Step 2: Elastography

Patients with indeterminate or high-risk FIB-4 
values should undergo liver stiffness measure-
ment using validated elastography techniques, 
such as vibration-controlled transient elastogra-
phy (VCTE) or two-dimensional shear wave elas-
tography (2D-SWE) (2, 25, 29-34).

Management of Advanced Fibrosis (F3–F4)

Patients with suspected advanced fibrosis based 
on non-invasive testing (e.g., FIB-4 >2.67 and/or 
liver stiffness values compatible with F3-F4 fibro-
sis) and those with confirmed advanced fibrosis or 
cirrhosis should be referred to specialized hepatol-
ogy care (1, 35).

Rationale for the Stepwise Approach

This non-invasive, stepwise strategy:
–	 Enables early identification of patients at high-

est risk for liver-related complications,
–	 Reduces unnecessary liver biopsies,
–	 Optimizes the use of healthcare resources,
–	 Strengthens the role of primary care in long-

term MASLD management.

Prevention and Treatment of MASLD

Prevention and management of MASLD require 
early identification of individuals at risk and a 
comprehensive, long-term strategy targeting 
metabolic dysfunction, lifestyle factors, and liv-
er-specific disease progression (1, 2, 18). Since car-
diovascular disease represents the leading cause 
of mortality in patients with MASLD, preventive 
and therapeutic approaches must prioritize both 
hepatic and systemic cardiometabolic outcomes 
(36, 37). Public health strategies in Bosnia and 
Herzegovina should emphasize population-level 
interventions addressing obesity, type 2 diabetes 
mellitus (T2D), unhealthy dietary patterns, phys-
ical inactivity, and smoking, supported by struc-
tured patient education and access to nutritional 
counseling (2, 38). Key strategies for MASLD pre-
vention and treatment are shown in Table 3.

Non-pharmacological Treatment  
(Lifestyle Intervention)

Lifestyle modification is the cornerstone of 
MASLD management and should be recommend-
ed to all patients, regardless of disease severity or 
concomitant pharmacological treatment (1, 2, 18).

Enver Zerem et al: Guidelines for MASLD in Bosnia and Herzegovina
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Table 3. Strategies for the Prevention and Treatment of MASLD*

Category Specific Measure/Intervention Key Goals/Effects Key Message

Core principles Early identification and long-
term strategy

Targeting metabolic dysfunction, liver disease 
progression, and CV† risk Multidisciplinary approach 

Public health 
strategies Population-level interventions Addressing obesity, T2D‡, unhealthy diet, 

physical inactivity, and smoking
Education and structured 
prevention programs

Non-
pharmacological 
treatment

Cornerstone 
for all patients 
(Lifestyle 
intervention)

Weight 
reduction

≥5%: Reduces hepatic steatosis ≥7–10%;  
Improves steatohepatitis ≥10%; May induce 
fibrosis regression

Individualized approach is 
essential

Dietary 
measures

Mediterranean hypocaloric style diet 
improves metabolic control

Reduce free sugars and 
ultra-processed foods

Physical 
activity

Aerobic and resistance exercise improve 
liver enzymes, reduce hepatic fat, and boost 
insulin sensitivity

Regular activity is 
recommended

Additional 
factors

Moderate coffee consumption and smoking 
cessation Improve metabolic control

Management of 
comorbidities

Control of T2D‡ hypertension, 
dyslipidemia, and obesity

Reduces overall CV† risk and indirectly slows 
liver disease progression

Statins should be prescribed 
for CV† indications

MASLD*-directed 
pharmacotherapy

Patients with fibrosis (≥F2) or 
high risk of progression

Always complements, does not replace, 
lifestyle modification.

It is used when lifestyle 
interventions fail

Drugs for 
comorbidities (not 
MASLD*-specific)

GLP-1 Receptor Agonists§ (e.g., 
semaglutide) Weight loss; steatosis/MASH||  improvement

Not approved as MASLD*-
specific therapy, used for 
T2D†

Pioglitazone Improves MASH||  histology, especially in T2D‡. 
Only for biopsy-proven patients

Limited by side effects 
(weight gain, edema)  

SGLT2¶ Inhibitors May reduce hepatic fat. Safe in T2D‡ Not approved as specific 
MASLD*/MASH||   therapy

Metformin Improves insulin sensitivity No benefit in liver histology 

Agents available for 
MASLD* in BiH

Ursodeoxycholic acid Improves liver enzymes and inflammatory 
markers

Useful in early stages (F0-
F2) with elevated enzymes

Vitamin D Correction of deficiency may improve 
metabolic and inflammatory profiles

Safe, inexpensive 
supportive therapy

Vitamin E (α-tocopherol) Histological benefit in non-diabetic, non-
cirrhotic biopsy-proven MASH||

Not for routine use due to 
long-term safety concerns

Emerging and non- 
available therapies

Resmetirom (THR-β** agonist) Phase III trials show improvement in 
steatohepatitis and fibrosis

Currently not available on 
the market in BA

Semaglutide 2.4 mg

Bile acid-targeting agents (e.g., 
OCA††)

Antifibrotic effects without proven clinical 
benefit

Not part of routine MASLD* 
management

Interventional and 
surgical approaches

Endoscopic bariatric Therapy Weight loss (~10–12% at 6 months) In obese patients refractory 
to lifestyle modifications

Bariatric Surgery Sustained weight loss, improvement of 
comorbidities and liver histology

For selected obese patients 
with compensated cirrhosis 

Liver transplantation Treatment for end-stage cirrhosis and 
hepatocellular carcinoma

Post-transplant 
management focuses on 
metabolic risk control

*Metabolic dysfunction-associated steatotic liver disease; †Cardiovascular; ‡Type 2 Diabetes; §Glucagon-like peptide-1 receptor agonists;  ||Metabolic dysfunc-
tion-associated steatohepatitis; ¶Sodium-glucose co-transporter-2 inhibitors; **Thyroid hormone receptor-β  ††Obeticholic Acid.



Weight reduction

–	 A ≥5% reduction in body weight is associated 
with a significant decrease in hepatic steatosis.

–	 ≥7–10% weight loss improves steatohepatitis 
(MASH) and necroinflammatory activity.

–	 ≥10% weight loss may induce fibrosis regres-
sion in selected patients (39-42).

Dietary measures

–	 Hypocaloric diet individualized according to 
metabolic needs.

–	 Preference for Mediterranean-style dietary 
patterns.

–	 Reduction of free sugars, fructose-containing 
beverages, and ultra-processed foods (42-44).

Physical activity

–	 Regular aerobic and resistance exercise im-
proves liver enzymes, reduces hepatic fat con-
tent, and enhances insulin sensitivity, even in 
the absence of significant weight loss. At least 
150–300 minutes of moderate-intensity aero-
bic activity per week, combined with resistance 
training 2–3 times weekly, is recommended 
(45-47).

Additional lifestyle factors

–	 Moderate coffee consumption is associat-
ed with hepatoprotective effects, including re-
duced fibrosis progression. Moderate coffee 
consumption generally refers to approximate-
ly 2–3 cups daily (48, 49).

–	 Smoking cessation is strongly recommended 
due to its adverse metabolic and cardiovascu-
lar effects (50, 51).

Integrated Management of Metabolic 
Comorbidities

Optimal control of metabolic comorbidities is 
a fundamental component of MASLD manage-
ment and should be pursued in all patients, re-
gardless of fibrosis stage, as cardiovascular disease 

is the leading cause of mortality in these patients. 
However, management of cardiometabolic risk 
factors should be conceptually distinguished from 
MASLD-specific pharmacotherapy (1, 18). 
–	 Type 2 diabetes mellitus, hypertension, dyslipi-

daemia, and obesity should be managed accord-
ing to established clinical practice guidelines. 

–	 Pharmacological treatment of metabolic co-
morbidities should not be withheld because of 
a diagnosis of MASLD and should follow stan-
dard cardiovascular, metabolic, and endocrine 
indications. 

–	 Although these interventions are not consid-
ered MASLD-specific therapies, effective car-
diometabolic risk reduction may slow liver 
disease progression and reduces cardiovascular 
and overall mortality (52). 

Pharmacological Therapy for MASLD in 
Bosnia and Herzegovina

Pharmacological therapy should be considered 
only in patients with confirmed MASLD and sig-
nificant fibrosis (≥F2) or in those at high risk of 
disease progression (age >50 years, T2D, metabolic 
syndrome, persistently elevated ALT), particular-
ly when structured lifestyle interventions fail (1, 2, 
18). Pharmacological treatment must always com-
plement, not replace, lifestyle modification and 
optimal management of metabolic comorbidities.

Drugs Used for Comorbidities (Not MASLD-
Specific Therapy)

Several medications commonly prescribed in pa-
tients with MASLD provide metabolic and indirect 
hepatic benefits. However, they are not current-
ly considered MASLD-specific disease-modifying 
therapies and should be prescribed according to 
their approved indications:

–	 Statins
	 Statins are safe across the MASLD spectrum, 

including in patients with compensated cirrho-
sis, and should not be withheld when indicated 
for cardiovascular risk reduction. They do not 
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improve steatosis, steatohepatitis, or fibrosis 
sufficiently to justify a MASLD-specific indica-
tion. Although observational studies suggest a 
potential reduction in progression to advanced 
fibrosis, cirrhosis, and liver-related complica-
tions, current evidence remains insufficient to 
recommend statins specifically for the treat-
ment of MASLD (53-55). 

–	 Metformin
	 Metformin improves insulin sensitivity and 

glycaemic control and should be used in pa-
tients with type 2 diabetes mellitus according 
to standard diabetes care. However, it has not 
demonstrated meaningful histological benefit 
in MASLD and should not be used specifical-
ly for the treatment of MASLD (56, 57).

–	 GLP-1 receptor agonists (e.g., semaglutide, 
liraglutide) 

	 GLP-1 receptor agonists used for the treatment 
of type 2 diabetes mellitus (e.g., semaglutide up 
to 1.0 mg, liraglutide) promote weight loss and 
improve glycaemic and cardiometabolic con-
trol. Although clinical trials have shown reduc-
tions in hepatic steatosis and increased rates of 
MASH resolution, consistent antifibrotic effects 
have not been established. Accordingly, they 
are not currently recommended as MASLD-
specific pharmacotherapy. Higher-dose sema-
glutide (2.4 mg) used for obesity treatment is 
discussed separately (58-60).

–	 Sodium-glucose co-transporter-2 inhibitors 
(SGLT2 inhibitors)

	 SGLT2 inhibitors are safe in patients with 
MASLD and type 2 diabetes mellitus and may 
reduce hepatic fat content while providing car-
diovascular and renal benefits. They should 
be prescribed according to diabetes indica-
tions but are not approved as MASLD/MASH-
specific therapy (61, 62).

–	 Pioglitazone
	 Pioglitazone has demonstrated histological 

benefits in patients with MASH, particularly 
those with type 2 diabetes mellitus. However, 
its use is limited by adverse effects, including 

weight gain, fluid retention, and increased risk 
of heart failure. Pioglitazone may be consid-
ered in carefully selected patients with biopsy-
confirmed MASH but is not recommended for 
routine treatment of MASLD (63).

Pharmacological Agents Available for MASLD 
Management in BA

At present, pharmacological options available 
for use in MASLD management in BA are lim-
ited. Three agents are available and may be used 
in selected patients as part of an integrated, in-
dividualized treatment strategy: ursodeoxy-
cholic acid (UDCA), vitamin D, and vitamin E. 
Importantly, none of these agents can be consid-
ered disease-modifying therapy for MASLD, and 
their use should always complement lifestyle in-
tervention and optimal management of metabol-
ic comorbidities.

Ursodeoxycholic Acid (UDCA)

Ursodeoxycholic acid (UDCA) is a naturally oc-
curring, hydrophilic bile acid with well-estab-
lished anti-inflammatory, immunomodulatory, 
antioxidant, and anti-apoptotic properties. The bi-
ological effects of UDCA may be more relevant 
during earlier stages of MASLD, when hepatocel-
lular injury and inflammatory activity predom-
inate, although convincing evidence of disease 
modification remains lacking (63-65). Multiple 
randomized controlled trials and meta-analyses 
have consistently demonstrated that standard-
dose UDCA (10–15 mg/kg/day) leads to signifi-
cant reductions in serum aminotransferases (ALT 
and AST) within 1–6 months, while maintaining 
an excellent safety and tolerability profile (65-70). 
In addition, UDCA therapy is associated with a 
reduction in gamma-glutamyl transferase (GGT) 
levels in patients with MASLD (66, 67), a finding 
of clinical relevance given that GGT is an indepen-
dent predictor of liver-related, cardiovascular, and 
all-cause mortality (71, 72).

Beyond liver enzyme normalization, UDCA 
may exert favorable effects on metabolic and 



cardiovascular risk factors, including total and 
LDL cholesterol and glycemic parameters—ben-
efits not consistently achieved with lifestyle in-
tervention alone. These pleiotropic effects may 
improve the overall cardiometabolic risk profile 
and facilitate adherence during the early phase of 
lifestyle modification, thereby reinforcing the ra-
tionale for UDCA use in carefully selected patients 
with active biochemical disease (68, 69, 73, 74). 
Despite these consistent biochemical and metabol-
ic improvements, evidence supporting a clinically 
meaningful antifibrotic effect of UDCA remains 
inconsistent and largely inconclusive (67, 68, 70). 
Consequently, the therapeutic benefit of UDCA 
appears to be limited to early disease stages, with 
minimal or no efficacy in patients with advanced 
fibrosis or established MASH, where structural 
liver damage predominates.

 Clinical position: Current evidence does not 
support UDCA as a disease-modifying therapy for 
MASLD or MASH, as consistent histological im-
provement and antifibrotic effects have not been 
demonstrated. However, owing to its favourable 
safety profile and consistent biochemical effects, 
UDCA may be considered as an adjunct to life-
style-based management in selected patients, par-
ticularly when improvement of liver biochemical 
parameters is a therapeutic goal (F0-F2). 

Vitamin E

Vitamin E (α-tocopherol, 800 IU/day) has demon-
strated histological benefit in carefully selected pa-
tients with biopsy-proven steatohepatitis who do 
not have diabetes or cirrhosis (75). Despite these 
findings, its use in routine clinical practice remains 
limited due to unresolved concerns regarding 
long-term safety, including potential associations 
with prostate cancer, hemorrhagic stroke, and in-
creased all-cause mortality (76). Consequently, vi-
tamin E should not be recommended for routine 
treatment of MASLD, but may be considered on 
an individual basis in highly selected, non-diabet-
ic, non-cirrhotic patients after careful assessment 
of potential benefits and risks. In this context, 
combination therapy with UDCA and antioxidant 

supplementation has been shown to be generally 
well tolerated and associated with sustained im-
provements in liver biochemistry; however, ev-
idence from comparative studies indicates that 
while vitamin-based antioxidant therapy may 
improve fibrosis, it does not significantly reduce 
GGT levels or inflammatory activity, and overall 
data remain insufficient to support routine use, re-
stricting such combination approaches to selected 
patients under specialist supervision (77-79).

Vitamin D

Vitamin D deficiency is highly prevalent among 
patients with MASLD and is associated with in-
sulin resistance, low-grade inflammation, and 
fibrosis progression. Vitamin D supplementa-
tion is safe, inexpensive, and widely accessible in 
Bosnia and Herzegovina (80). Correction of vi-
tamin D deficiency should be considered part of 
general metabolic health management rather than 
MASLD-specific treatment. Although vitamin 
D cannot be regarded as MASLD-specific thera-
py, correction of documented deficiency may im-
prove metabolic and inflammatory profiles and 
should be considered supportive treatment, par-
ticularly in patients with coexisting metabolic dys-
function (81).

Emerging, Experimental, and Currently 
Non-Available Therapies

Several emerging pharmacological therapies for 
MASLD/MASH show promising mechanistic and 
histological effects but remain investigational or 
unavailable for routine clinical use. 
–	 Resmetirom, a selective thyroid hormone 

receptor-β (THR-β) agonist, has demonstrated 
significant histological efficacy in patients with 
non-cirrhotic MASLD/MASH and moder-
ate to advanced fibrosis (predominantly stages 
F2–F3) in phase III registration trials conduct-
ed over a 52-week treatment period. Compared 
with placebo, resmetirom achieved higher rates 
of both steatohepatitis resolution and fibro-
sis improvement, accompanied by consistent 
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reductions in liver enzymes and atherogenic 
lipid parameters. Adverse events were predom-
inantly mild to moderate and mainly gastroin-
testinal in nature. On the basis of these findings, 
derived from a manufacturer-sponsored phase 
III registration trial, resmetirom received accel-
erated (conditional) regulatory approval by the 
U.S. Food and Drug Administration (FDA) in 
March 2024, with a weight-based dosing regi-
men of 80–100 mg/day (82). Current evidence 
suggests that the most appropriate candidates 
for treatment are carefully selected non-cir-
rhotic patients with MASH and fibrosis stages 
F2–F3. Nevertheless, despite these encouraging 
results, the drug is not currently available on 
the local market, and important uncertainties 
remain regarding its long-term impact on hard 
clinical outcomes, optimal treatment duration, 
durability of histological response, and reliable 
predictors of treatment benefit. Accordingly, 
the definitive clinical positioning of resmeti-
rom in MASLD management has yet to be fully 
established, and routine incorporation into na-
tional treatment pathways cannot currently be 
recommended (83-86). 

–	 Bile acid–targeting strategies (FXR-, TGR5-, 
and FGF19-mediated pathways) represent a 
biologically plausible therapeutic direction, 
as bile acids act as central regulators of lipid 
and glucose metabolism, inflammation, fibro-
genesis, and the gut–liver axis. Modulation of 
bile acid signaling and microbiota composi-
tion may provide indirect metabolic benefits, 
particularly when integrated into multimodal 
treatment approaches (87-90).

–	 Among bile acid-based agents, obeticholic acid 
(OCA) demonstrated antifibrotic and biochem-
ical effects in clinical trials. However, concerns 
regarding safety, particularly pruritus and ad-
verse lipid profile changes, together with the 
absence of demonstrated clinical outcome ben-
efits, have limited its regulatory acceptance and 
routine clinical use. Consequently, OCA is not 
currently considered part of standard MASLD 
management and is mentioned here only in 
the context of bile acid-targeted therapeutic 

development (1, 91, 92). Tauroursodeoxycholic 
acid and other experimental bile acid deriv-
atives (e.g. norUDCA, cilofexor, tropifexor, 
INT-767) remain in early or mid-stage devel-
opment, with insufficient evidence to support 
routine clinical use (93-98).

–	 Recent phase III data from the ESSENCE trial 
have shown that once-weekly semaglutide 2.4 
mg produces robust improvements in liver his-
tology in adults with MASH and moderate to 
advanced fibrosis, demonstrating both higher 
rates of MASH resolution and clinically mean-
ingful fibrosis improvement compared with 
placebo at 72 weeks. These results support-
ed accelerated (conditional) approval by the 
FDA of Wegovy® (semaglutide 2.4 mg) for the 
treatment of non-cirrhotic MASH with fibro-
sis stages F2–F3 in adults, in combination with 
lifestyle interventions, representing the first 
GLP-1 receptor agonist to receive a liver-spe-
cific indication in this population (99). Current 
evidence suggests that the most appropriate 
candidates for treatment are carefully select-
ed adults with non-cirrhotic MASH and fibro-
sis stages F2–F3, particularly in the presence of 
overweight, obesity, or other cardiometabol-
ic comorbidities. Nevertheless, confirmatory 
long-term outcome data and broader regula-
tory approvals (EMA: CHMP positive opin-
ion; European Commission decision pending) 
are still awaited, and its definitive role within 
national treatment pathways remains to be es-
tablished (100-102). Dual and triple incretin 
receptor agonists, including agents such as tirz-
epatide and survodutide, remain investigation-
al in MASLD/MASH and cannot currently be 
recommended outside clinical trials, as no liv-
er-specific indication has yet been formally ap-
proved (103-105). 

Interventional and Surgical Approaches

Endoscopic Therapy

Endoscopic bariatric interventions may be consid-
ered in selected patients with obesity who do not 



achieve sufficient weight loss with lifestyle modi-
fication alone. Among these, intragastric balloon 
placement has been associated with short-term 
weight reduction and improvements in meta-
bolic parameters, including hepatic steatosis in 
some studies. However, the available evidence 
in MASLD is limited, and the durability of these 
benefits after balloon removal remains uncertain. 
These procedures should be avoided in patients 
with esophageal or gastric varices or clinically sig-
nificant portal hypertension. Available evidence 
from small studies suggests an average weight re-
duction of approximately 10–12% at 6 months 
following treatment (106, 107). In carefully select-
ed patients with obesity and MASLD-associated 
compensated cirrhosis, bariatric surgery may be 
considered following thorough multidisciplinary 
assessment. Indications generally include a body 
mass index (BMI) ≥40 kg/m², ≥35–40 kg/m² in 
the presence of obesity-related comorbidities, or 
≥30–35 kg/m² in patients with poorly controlled 
type 2 diabetes and/or arterial hypertension, pro-
vided there are no features of decompensated liver 
disease. Emerging evidence suggests that bariatric 
surgery may result in fibrosis regression and even 
partial reversal of compensated cirrhosis in select-
ed patients, although careful patient selection re-
mains essential (107, 108).

Liver Transplantation

MASLD-related cirrhosis and hepatocellular car-
cinoma (HCC) are rapidly emerging as leading in-
dications for liver transplantation worldwide. In 
appropriately selected patients, liver transplanta-
tion provides a significant survival benefit, with 
post-transplant outcomes comparable to those of 
non-MASLD recipients (109, 110). Although re-
currence of metabolic liver disease after transplan-
tation is common, disease progression is typically 
slow and rarely compromises graft survival. Timely 
referral to a transplant center is essential, particu-
larly for patients with decompensated cirrhosis or 
those developing HCC within accepted transplant 

criteria. Given the high prevalence of metabolic 
comorbidities, sarcopenia, and frailty in MASLD/
MASH, routine assessment during transplant eval-
uation is recommended, as early identification and 
targeted interventions may improve peri- and 
post-transplant outcomes (111). Surveillance for 
HCC plays a critical role in maintaining transplant 
eligibility. In patients with MASLD-related cirrho-
sis, abdominal ultrasound combined with alpha-
fetoprotein (AFP) measurement every 6 months 
is recommended (104). Cross-sectional imaging 
(CT or MRI) should be reserved for further char-
acterization of lesions detected on ultrasound. 
Treatment strategy and liver transplant eligibil-
ity are determined according to established stag-
ing systems and transplant criteria, including the 
Barcelona Clinic Liver Cancer (BCLC) classifica-
tion and Milan criteria (112).

Role of Health Care System Levels in the 
Management of MASLD

Effective management of MASLD requires an in-
tegrated, stepwise approach across primary, sec-
ondary, and tertiary levels of healthcare. Given the 
high prevalence of MASLD, its close association 
with cardiometabolic disorders, and its frequent-
ly asymptomatic course, primary healthcare plays 
a central gatekeeping and coordinating role within 
the national MASLD care pathway (1, 2).

Primary healthcare is pivotal for early iden-
tification of individuals at risk, initiation of first-
line non-invasive fibrosis risk stratification using 
simple tools such as the FIB-4 index, implemen-
tation of lifestyle and behavioral interventions, 
and long-term follow-up of patients at low risk of 
advanced fibrosis (1, 2, 22). In addition, prima-
ry care ensures optimal management of metabol-
ic comorbidities and coordinates timely referral to 
specialist care for patients with indeterminate or 
high-risk non-invasive test results (1, 2, 36). The 
central role of primary healthcare as the first point 
of contact for MASLD detection and risk stratifi-
cation is summarized in Figure 1.
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At-risk individuals (obesity, type 2 diabetes, or metabolic syn-
drome) are evaluated in primary care using routine laboratory 
tests, with or without liver ultrasound, followed by first-line fibrosis 
risk stratification using the fibrosis-4 (FIB-4) index. Patients at low 
risk (FIB-4 <1.3; green) are managed with lifestyle counselling and 
cardiometabolic risk control, with periodic reassessment, whereas 
those with indeterminate risk (FIB-4 1.3–2.67; amber) require clos-
er follow-up. Patients at high risk (FIB-4 >2.67; red) are referred for 
specialist evaluation.

Figure 1. Primary healthcare algorithm for MASLD 
management. 

Secondary healthcare provides diagnostic re-
finement and specialist management for patients 
referred from primary care. Its core responsibili-
ties include confirmation of disease stage using 
advanced non-invasive methods, particularly vi-
bration-controlled transient elastography, identi-
fication of patients with significant or progressive 
fibrosis, and supervision of pharmacological ther-
apies where indicated, in close collaboration with 
primary healthcare (1, 2, 22, 31).

Tertiary healthcare is reserved for patients 
with advanced fibrosis, cirrhosis, or MASLD-
related complications and is responsible for 
comprehensive multidisciplinary management, 
surveillance for hepatocellular carcinoma, use of 
advanced diagnostic modalities when required, 
and assessment for liver transplantation where ap-
propriate (1, 8, 35). Strengthening primary health-
care as the foundation of MASLD management is 
essential to improve early detection of advanced 
fibrosis, optimize healthcare resource utilization, 
and reduce liver-related and cardiovascular mor-
bidity and mortality in BiH (3, 4, 36). The organi-
zation and coordination of MASLD management 
across primary, secondary, and tertiary healthcare 
levels in BiH are summarized in Figure 2.

Figure 2. Organization of MASLD care across primary, sec-
ondary, and tertiary healthcare levels in BA.

Referral from primary to secondary care is rec-
ommended in patients with FIB-4 values above 
the established low-risk threshold, indetermi-
nate non-invasive test results, persistently elevated 
liver enzymes, or suspicion of advanced fibrosis. 
Referral to tertiary care is recommended in pa-
tients with confirmed advanced fibrosis, cirrhosis, 
portal hypertension, hepatocellular carcinoma, or 
when consideration of advanced pharmacologi-
cal, bariatric, or transplant-related interventions is 
required.

The role of Public Health and Prevention in 
the Management of MASLD

1.	 Education and support in primary health care: 
–	 Developing patient education programs 

to increase awareness of MASLD, risk fac-
tors and the importance of early disease 
recognition.

–	 Incorporating strategies to encour-
age lifestyle changes through education-
al workshops, support groups and self-help 
materials.

2.	 Formalized care pathways:
–	 Defining clear criteria and thresholds for 

the referral process between primary, sec-
ondary and tertiary health care.



–	 Creating multidisciplinary teams that will 
collaborate at different levels and ensure 
an integrated approach to patients with 
MASLD. Primary care should serve not 
only as the entry point for diagnosis and 
risk stratification but also as the central set-
ting for structured lifestyle intervention. 
Educational programmes, dietary coun-
selling, physical activity promotion, and 
behavioural support strategies should be in-
tegrated whenever feasible to facilitate long-
term adherence to lifestyle modification.  
Given the high prevalence of obesity, type 2 
diabetes, hypertension, and sedentary life-
style patterns in Bosnia and Herzegovina, 
population-level preventive strategies are es-
sential. Public health initiatives should focus 
on healthy nutrition, physical activity pro-
motion, obesity prevention, diabetes screen-
ing, and awareness campaigns regarding 
MASLD and cardiometabolic health.

Key Recommendations

1.	 Lifestyle intervention remains the founda-
tion of MASLD management

	 Sustained weight reduction of ≥7–10% achieved 
through dietary modification and regular phys-
ical activity is the cornerstone of MASLD treat-
ment and is associated with improvements in 
hepatic steatosis, necroinflammation, and, in 
some patients, fibrosis.

2.	 Pharmacological therapy should be reserved 
for patients at increased risk of progression

	 Drug therapy may be considered in patients 
with significant fibrosis (F ≥2) or high-risk 
clinical profiles (age >50 years, type 2 diabetes, 
metabolic syndrome, persistently elevated ami-
notransferases, or evidence of active inflamma-
tion), particularly when lifestyle interventions 
alone are insufficient.

3.	 Optimal management of cardiometabolic co-
morbidities is mandatory

	 Strict glycaemic control in type 2 diabetes and 
aggressive lipid-lowering therapy, including 

statins, are integral components of MASLD 
care and are essential for reducing long-term 
cardiovascular morbidity and mortality.

4.	 Statins are safe in MASLD and compensated 
cirrhosis

	 Although not MASLD-specific therapies, 
statins should not be withheld when clinical-
ly indicated for dyslipidaemia or cardiovascu-
lar risk prevention, including in patients with 
compensated cirrhosis.

5.	 Selected agents may be used in carefully de-
fined patient subgroups

	 Pioglitazone may be considered in patients 
with biopsy-proven MASH, while vitamin E 
can be used in non-diabetic patients without 
cirrhosis; both require individualized benefit–
risk assessment due to potential adverse effects.

6.	 UDCA has a favourable safety profile but 
limited histological efficacy

	 Ursodeoxycholic acid improves liver enzymes 
and metabolic parameters and appears most 
useful in early disease stages (F0–F2), although 
current evidence does not support a consistent 
histological benefit.

7.	 Metformin, GLP-1 receptor agonists, and 
SGLT2 inhibitors should be used for meta-
bolic indications

	 These agents are not approved as MASLD-
specific therapies but may confer indirect he-
patic benefits through weight loss, improved 
insulin sensitivity, and cardiometabolic risk re-
duction when prescribed for diabetes or obesity.

8.	 Bile acids are key regulators in MASLD 
pathophysiology

	 Alterations in bile acid composition and sig-
naling via FXR-, TGR5-, and FGF19-mediated 
pathways play a central role in lipid metabolism, 
glucose homeostasis, inflammation, and fibrosis 
progression, and correlate with disease severity.

9.	 Bile acid–targeting therapies represent an 
important future direction

	 Pharmacological modulation of bile acid sig-
naling (e.g., FXR agonists, TGR5 agonists, 
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FGF19 analogues, nor-UDCA) shows prom-
ise for improving steatosis, inflammation, and 
fibrosis, but current evidence remains insuffi-
cient for routine clinical use.

10.	Advanced and obesity-directed interventions 
should be individualized and centralized

	 Resmetirom may be considered in non-cirrhot-
ic patients with F ≥2 fibrosis, while endoscop-
ic bariatric procedures, bariatric surgery, and 
liver transplantation are reserved for selected 
patients and should be managed within sec-
ondary and tertiary healthcare settings through 
a multidisciplinary approach.

Evidence GAPS and Research Priorities 

Despite the growing burden of MASLD, significant 
evidence gaps remain in BiH. Currently, no popu-
lation-based epidemiological studies are available 
to accurately define the prevalence, incidence, fi-
brosis burden, or long-term outcomes of MASLD 
in the country. Consequently, most recommen-
dations presented in this guideline are based on 
international evidence adapted to the local health-
care setting. Future research efforts should priori-
tize the establishment of national epidemiological 
data, including studies assessing disease preva-
lence in the general population and in high-risk 
groups such as individuals with obesity, type 2 
diabetes, and metabolic syndrome. Additional 
priorities include evaluation of the diagnostic per-
formance and cost-effectiveness of non-invasive 
fibrosis assessment strategies in routine clinical 
practice, assessment of referral pathways across 
different levels of healthcare, and characteriza-
tion of liver-related and cardiovascular outcomes 
among patients with MASLD.

In addition to epidemiological and clinical re-
search, implementation research should be en-
couraged to evaluate the effectiveness of integrated 
care pathways across primary, secondary, and ter-
tiary healthcare, the feasibility of structured life-
style intervention programmes, and the impact of 
public health strategies aimed at improving aware-
ness, early detection, and prevention of MASLD. 

Such studies would support optimization of 
healthcare delivery and facilitate future refinement 
of national recommendations. The development 
of national registries and multicentre collabora-
tive studies would provide valuable information 
regarding disease burden, healthcare resource uti-
lization, and treatment outcomes. Such data are es-
sential for future updates of these guidelines and 
for informing healthcare policy, resource alloca-
tion, and public health strategies aimed at reduc-
ing the growing impact of MASLD in BA.

Conclusion

Metabolic dysfunction–associated steatotic liver 
disease (MASLD) is one of the most prevalent 
chronic liver diseases and represents a major 
public health challenge in Bosnia and Herzegovina. 
MASLD should not be regarded as an isolated liver 
condition but rather as the hepatic manifestation 
of systemic metabolic dysfunction, closely linked 
to type 2 diabetes, obesity, dyslipidemia, and car-
diovascular disease, which together determine 
overall morbidity and mortality.

The stage of liver fibrosis is the strongest pre-
dictor of liver-related outcomes in MASLD. 
Consequently, early identification of patients at 
risk, appropriate risk stratification, and timely re-
ferral of individuals with advanced fibrosis are 
central elements of effective disease management. 
The use of validated non-invasive tests—particu-
larly the FIB-4 index as a first-line tool in primary 
care, followed by selective application of elastogra-
phy—enables accurate, safe, and resource-efficient 
assessment while minimizing the need for invasive 
diagnostic procedures.

Primary care plays a pivotal role in the man-
agement of MASLD, including early detection, 
long-term follow-up of low-risk patients, and 
optimization of cardiometabolic comorbidities. 
Clearly defined referral pathways allow timely 
specialist involvement for patients with suspected 
advanced fibrosis or cirrhosis, ensuring appropri-
ate surveillance for hepatocellular carcinoma and 
management of liver-related complications.



Currently, no pharmacological therapy is ap-
proved exclusively for MASLD; therefore, lifestyle 
modification, sustained weight reduction, and op-
timal treatment of associated metabolic disorders 
remain the cornerstone of therapy. An integrated, 
multidisciplinary approach involving family phy-
sicians, endocrinologists, cardiologists, and hepa-
tologists is essential to improve clinical outcomes 
and reduce the long-term burden of MASLD on 
the healthcare system. The implementation of this 
guideline aims to standardize clinical practice 
across BiH, promote early diagnosis, support ra-
tional use of healthcare resources, and ultimately 
reduce MASLD-related complications while im-
proving quality of life and long-term outcomes for 
affected patients.

What Is Already Known on This Topic
Metabolic dysfunction–associated steatotic liver disease (MASLD) is 
the most common chronic liver disease globally and a major driver of 
liver- and cardiovascular-related morbidity and mortality. Disease se-
verity and long-term outcomes are primarily determined by the stage 
of liver fibrosis. International guidelines emphasize lifestyle modifica-
tion, management of cardiometabolic comorbidities, non-invasive fi-
brosis risk stratification, and surveillance for hepatocellular carcinoma 
in advanced disease. However, translating these recommendations into 
routine clinical practice remains challenging, particularly in healthcare 
systems with limited resources and fragmented care pathways. Clear 
delineation of roles across primary, secondary, and tertiary healthcare 
levels, as well as adaptation of international recommendations to local 
healthcare structures, is often lacking.

What This Study Adds
These national clinical practice guidelines provide the first country-spe-
cific, consensus-based recommendations for the diagnosis, risk stratifi-
cation, and management of MASLD in Bosnia and Herzegovina. The 
document adapts international evidence to local healthcare structures 
and resource availability, emphasizing a stepwise, non-invasive diag-
nostic approach and the central coordinating role of primary healthcare. 
By defining clear referral pathways and integrating lifestyle, pharmaco-
logical, interventional, and transplant-related strategies, the guidelines 
aim to standardize MASLD care, improve early detection of advanced 
fibrosis, and support practical implementation of evidence-based man-
agement across all levels of care.
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