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ABSTRACT

Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a major cause of chronic liver disease.
Metabolic dysfunction-associated steatohepatitis (MASH), a progressive form of MASLD, can lead to fibrosis and cirrhosis. The
incidence and burden of MASH in Germany are expected to double by 2030, while diagnostic and management challenges per-
sist. Expert consensus on diagnostic strategies and treatment modalities in MASLD and MASH is required.

Objectives: The panel aimed to gather insights and consensus on the diagnostic pathway and current treatment modalities for
MASH in Germany.

Abbreviations: AASLD, American Association for the Study of Liver Diseases; BARD, BMI-AST/ALT-Ratio-Diabetes Score; CAP, controlled attenuation parameter;
CT, computed tomography; DGVS, Deutsche Gesellschaft fiir Gastroenterologie, Verdauungs- und Stoffwechselkrankheiten; EASD, European Association for the
Study of Diabetes; EASL, European Association for the Study of the Liver; EASO, European Association for the Study of Obesity; ELF, enhanced liver fibrosis; FDA,
U.S. Food and Drug Administration; FIB4, Fibrosis-4 Index; GIP, gastric inhibitory polypeptide; GLP-1, glucagon-like peptide-1; HCC, hepatocellular carcinoma;
HRQoL, health-related quality of life; LFT, liver function test; LSM, liver stiffness measurement; MASH, metabolic dysfunction-associated steatohepatitis; MASL,
metabolic dysfunction-associated steatotic liver; MASLD, metabolic dysfunction-associated steatotic liver disease; MRE, magnetic resonance elastography; MRI,
magnetic resonance imaging; NAFLD, nonalcoholic fatty liver disease; NAS, NAFLD activity score; QOL, quality of life; SAF, steatosis activity and fibrosis; SGLT-2,
sodium glucose transporter-2; VCTE, vibration controlled transient elastography.
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Methods: A three-round web-based survey, integrating Delphi panel methodology with a standard survey, was conducted from

February to May 2024 to reach consensus on predefined questions. The survey involved 12 gastroenterology, diabetology and/or

hepatology specialists in Germany.

Results: The Delphi panel revealed that ~75% of MASH patients in Germany remain undiagnosed. Non-invasive measures,

such as fibrosis scores (values from clinical and imaging tests to assess fibrosis), liver enzyme tests and liver stiffness meas-

urement, were primary methods for diagnosing and monitoring MASH patients. Lifestyle modifications were the primary

management strategy, given the absence of approved pharmacological treatments for MASH. The panel also highlighted sig-

nificant challenges in managing MASH, including the lack of approved medications and the difficulty in sustaining lifestyle

changes.

Conclusions: The survey underscores the substantial underdiagnosis of MASH and the reliance on non-invasive diagnostic meth-

ods in Germany. The lack of approved treatments necessitates a focus on lifestyle modifications and comorbidity management. The

Delphi panel's insights call for enhanced screening, early detection and standardised algorithms to improve patient outcomes.

Summary

« Metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) is a leading cause of chronic liver dis-
ease globally and is closely linked to metabolic issues
like obesity and type 2 diabetes.

« This study highlights the challenges in diagnosing
and managing MASLD, particularly its severe form,
MASH, in Germany.

+ Using a web-based survey integrating the Delphi panel
methodology, the research identifies a critical need for
standardised diagnostic criteria and treatment strate-
gies as there are currently no approved medications,
and most management relies on lifestyle changes.

« The findings emphasise the importance of early de-
tection to prevent progression to more severe liver
conditions.

1 | Introduction

Metabolic dysfunction-associated steatotic liver disease
(MASLD) is the most prevalent cause of chronic liver disease
worldwide [1]. The condition is defined by the presence of he-
patic steatosis, with at least one cardiometabolic risk factor and
no other cause of liver steatosis. MASLD encompasses various
forms, including isolated liver steatosis (metabolic dysfunction-
associated steatotic liver, MASL) and metabolic dysfunction-
associated steatohepatitis (MASH) [2, 3]'. MASH is a progressive
form of MASLD characterised by hepatocellular ballooning and
lobular inflammation, associated with liver fibrosis, cirrhosis,
and hepatocellular carcinoma (HCC) and intrahepatic chol-
angiocellular carcinoma upon progression [2, 4, 5]. The global
prevalence of MASLD is around 30% [6], with a prevalence in
Germany of approximately 23% for MASLD and 4% for MASH
as of 2016, based on Markov projections [7].

MASLD and MASH have a bidirectional relationship with met-
abolic comorbidities such as obesity, type 2 diabetes, hyperlipi-
daemia and metabolic syndrome, creating a substantial burden
on patients and healthcare systems [5, 8-10], with the majority
of costs being attributed to later disease stages of MASH [8].

Among the various forms of MASLD, patients with MASH are
prone to progressive liver disease, with approximately 20% of
these patients potentially progressing to end-stage liver disease.
Specifically, the disease can progress to cirrhosis, HCC, liver
transplantation, and death, highlighting the importance of early
diagnosis and treatment [11, 12].

In recent years, MASLD and MASH have emerged as a leading
cause of liver transplantation, particularly for women, individ-
uals over 55years of age and patients with diabetes [12-14].
Patients with MASLD and MASH report higher levels of fatigue,
anxiety, and depression compared to the general population.
Further, patients' disease burden is compounded by a dimin-
ished health-related quality of life (HRQoL), especially in ad-
vanced disease stages [12].

Liver fibrosis serves as a key prognostic marker for MASH, increas-
ing the risk of mortality as patients with advanced fibrotic stages
are more susceptible to complications such as HCC [15]. MASLD,
MASH, as well as fibrosis in MASLD often remain unrecognised
in clinical practice, which can lead to a delayed diagnosis of se-
rious complications [16, 17]. This highlights the critical need for
early detection of advanced fibrosis in MASLD patients.

While liver biopsy is generally not required for the clinical man-
agement of MASLD patients according to current treatment guide-
lines, it remains the reference standard for confirming MASH
diagnosis and fibrosis staging and ruling out other potential liver
conditions [2]. Concurrently, there is growing recognition of non-
invasive procedures such as liver stiffness measurement (LSM) by
vibration controlled transient elastography (VCTE) to clarify the
stage of fibrosis in patients with MASLD/MASH [18].

As there are no pharmacological treatments for MASH approved
in Germany, lifestyle modification has been the primary man-
agement method [2]. Guidelines recommend optimising phar-
macological therapy for comorbidities, such as type 2 diabetes
and obesity [2, 3, 5].

Given the substantial burden of MASLD and MASH, alongside the
complexities in diagnosing and managing these conditions, there
isa critical need to establish a consensus on diagnostic criteria and
current treatment modalities. Despite the increasing prevalence of
MASLD and MASH, a significant gap in standardised diagnostic
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approaches and therapeutic strategies remains in Germany.
Furthermore, the absence of approved pharmacological treat-
ments for MASH underscores the necessity for clear guidance and
expert recommendations to optimise patient care.

To address these challenges, we conducted a Delphi panel involv-
ing experts in the field. The objective of this study was to generate
insights into the diagnostic criteria and current treatment modali-
ties for MASH in Germany. The Delphi method, known for its sys-
tematic and iterative process to achieve consensus among experts,
was deemed particularly suitable to navigate the complexities and
diverse perspectives in MASH management.

2 | Materials and Methods
2.1 | Delphi Method

A three-round web-based survey, combining methodologies of a
Delphi panel with a standard expert survey, was conducted to
achieve consensus on predefined study questions (Figure 1). The
survey allowed panellists to participate online, ensuring conve-
nience and broad accessibility. The study period extended from
February 2024 to May 2024.

2.2 | Participants

Seventeen specialists who practise in Germany were identified
and invited to participate via email. In total, 12 physicians from
various specialties (gastroenterology, diabetology, hepatology)
agreed to participate. These experts were identified in consulta-
tion with a thought leader.

2.3 | Questionnaire

A structured questionnaire, comprising 36 questions, was
developed and presented to the experts in German (Data S1).

The survey covered a range of MASH-related topics, including
definitions, epidemiology, diagnosis, current treatments, co-
morbidity management, pharmaceutical therapy and patient
education. Additionally, panellists were requested to provide
information about their workplace and number of treated
patients.

The terminology used in this manuscript is based on the ques-
tions provided to participants during the Delphi panel (see
Data S1). To avoid any confusion and ensure consistency be-
tween the survey instrument and the manuscript, the same ter-
minology has been retained throughout the text.

The panellists provided their responses based on personal es-
timates, reflecting their individual expertise and experience in
the field.

2.4 | Consensus

Consensus was defined as achieving 75% participant agreement.
Out of the questions posed, four were consensus questions.
Results from each round were analysed by calculating the arith-
metic mean of all responses. Questions that did not reach the
75% agreement threshold proceeded to the third round. In this
final round, a new mean value, derived from the second-round
responses, was presented. Participants were then asked to either
agree or disagree with this new mean value, providing an alter-
native value if they disagreed.

3 | Results

3.1 | Participants

The twelve participating specialists were distributed across
Germany, with eight hospital-based and four office-based partic-

ipants. Each participant treated an average of 1825 patients an-
nually, with approximately 62.5% of these patients having some

Questionnaire answers were sent to
Cencora for evaluation

Questionnaire Experts

SN
=

Participating physicians
received access to an
online questionnaire

Each participant answered the
questions independently and
anonymously for the other
panel members

Survey rounds*

A

Cencora

G

Results of the survey were
aggregated and prepared
for the next survey round

Report

N
_—

After achieving consensus
(i.e., 75%), interim result
reports and a final report

were prepared

Participants were asked to re-consider their answers after

*In total, three survey rounds were conducted.

presenting the aggregated results of the previous survey round

FIGURE1 | Flow chart presenting the process of the Delphi method with experts participating anonymously in three rounds of survey. Results

were prepared by Cencora for the respective next round and results were provided in interim and final report(s).
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TABLE1 | Number of patients treated by experts per year and proportions of patients with liver diseases and MASH.

Number of treated patients Mean/% SD Minimum Median Maximum
Overall number of patients treated per year 1825 1459.7 350 1650 6000
Thereof, proportion of patients with liver diseases (in %) 62.5% 28.5% 20.0% 70.0% 100.0%
Of patients with liver diseases, proportion of MASH 25.8% 19.9% 5.0% 20.0% 75.0%
patients (in %)
= Endocrinology = FO-F1

= Gastroenterology/hepatology
= Primary care
= Other

FIGURE 2 | Pie chart showing the average proportions of referral
routes of MASH patients to experts' clinics or offices: 62.5% general
practitioners (primary care), 18.3% endocrinologists, 17.1% gastroenter-
ologists/hepatologists and 2.1% others.

form of liver disease. Out of these, 25.8% are diagnosed with
MASH (Table 1).

Almost all participants (91.7%) are involved in diagnosing and
treating MASH. More than half (58.3%) actively manage comor-
bid conditions such as diabetes and cardiovascular symptoms.
However, the proportion of cases with underlying comorbidities
managed by the panellists themselves varied depending on the
specific comorbidity. For example, when treating type 2 diabe-
tes, experts referred the patient to a specialist colleague or back
to the referring healthcare provider in 72.5% of cases on average.
In contrast, experts reported managing 55.4% of obesity cases
themselves without any referrals.

3.2 | Epidemiology and MASH Diagnosis

In the first panel round, experts estimated that approximately
75.0% of MASH patients in Germany remain undiagnosed. In
the second round, this mean value was confirmed by 83.3% of
the specialists. On average, 62.5% of the experts' patients are re-
ferred by general practitioners. Referral rates from endocrinolo-
gists and gastroenterologists/hepatologists are similar, at 18.3%
and 17.1%, respectively (Figure 2). The primary reason for refer-
ral to the experts’ clinics/practices, accounting for an average
of 73.3% of referrals, is the observation of elevated or abnormal
liver function test (LFT) results.

The estimated fibrosis stages of MASH patients in clinics and prac-
tices of the participating experts reveal a clear distribution across
different stages on average. Patients with fibrosis stages FO to F1
constitute the largest group, potentially indicating a high propor-
tion of MASL only, with an average proportion of 50.8% (median:
50%) and a range from 10% to 80%, reflecting significant variabil-
ity. For fibrosis stage F2, the mean proportion is 18.3% (median:

Mean proportion s F2
of patients by «F3

fibrosis stage

= F4 compensated

= F4 decompensated

FIGURE 3 | Pie chart showing the estimated fibrosis stages of pa-
tients with MASLD including MASH in experts' clinics/practices: 50.8%
in stages FO to F1, 18.3% in F2, 12.5% in F3, 11.3% in F4 compensated
and 7.1% in F4 decompensated.

20%) and a narrower range of 10%-30%, indicating a more consis-
tent distribution. Patients at fibrosis stage F3 represent an average
proportion of 12.5% (median: 10%, range: 5%-30%). For those at
fibrosis stage F4 compensated, the average proportion is 11.3%
(median: 10%, range: 5%-20%). Finally, patients with fibrosis stage
F4 decompensated form the smallest group, with an average pro-
portion of 7.1% (median: 5%, range: 0%-20%) (Figure 3).

The participating physicians were asked to rank the likelihood of
a confirmed MASH diagnosis for a broad range of methods/pro-
cedures for diagnosing MASH in clinical practice. Consensus was
reached, as 75.0% of experts agreed to liver biopsy being the most
important approach in the second panel round. This was followed
by imaging procedures, such as computed tomography (CT),
magnetic resonance imaging (MRI), ultrasonography and proton
magnetic resonance spectroscopy. The third rank included fibrosis
scores referring to NAFLD fibrosis score, FibroTest, BARD-Score,
FIB4 Index and enhanced liver fibrosis (ELF) panel (Table 2).

Another question referred to approaches important to diagnose
MASH patients in clinical practice. The survey results indi-
cate that fibrosis scores (values from clinical and imaging tests
to assess liver fibrosis such as NAFLD fibrosis score, FibroTest,
BARD-Score, FIB4 Index, Enhanced Liver Fibrosis (ELF) panel),
liver enzyme tests, other serological tests and LSM by VCTE are
unanimously regarded as important diagnostic approaches for di-
agnosing MASH (100% agreement). Imaging procedures are also
highly valued, with 91.7% of experts considering them important,
though 8.3% reported limited availability. Biopsy evaluation scores
NAFLD Activity score (NAS), Steatosis Activity and Fibrosis
(SAF) score, are important to 75.0% of experts, while 25.0% do not
prioritise them. The expert opinions on liver biopsy were divided,
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with 50.0% viewing it as important and 50.0% as not important.
Controlled Attenuation Parameter (CAP) is considered import-
ant by 66.7% of experts, with 25.0% not finding it important and
8.3% citing accessibility issues. Magnetic resonance elastography

TABLE 2 | Ranking of selected approaches for diagnosing a MASH
patient.

Procedure Rank
Liver biopsy? 1
Imaging procedures 2
Fibrosis scores 3
LSM by VCTE 4
CAP 5
Liver enzyme tests 6
Biopsy evaluation scores 7
Other serological tests 8
Steatosis and activity scores 9
Magnetic resonance elastography 10
Bio-electrical impedance analyser 11

aLiver biopsy was pre-specified as Rank 1.

a)
100%
80%
60%
100,0%) 100,0%]
40%
20%
0%
Fibrosis Liver enzyme Other LSM Imaging
scores tests serological by VCTE procedures
tests
b)
100%
80%
60%
100,0%)
40%
20%
0%
Fibrosis Liver enzyme Other LSM Imaging
scores tests serological by VCTE procedures
tests
mImportant  mNot important

(MRE) is deemed important by only 16.7% of experts, with 41.7%
not finding it important and another 41.7% reporting it as unavail-
able or inaccessible. Lastly, steatosis and activity scores (referring
to SteatoTest and ActiTest) are not considered important by any
experts, with 58.3% finding them not important and 41.7% indi-
cating no availability or accessibility (Figure 4a).

Only 16.7% of the panellists considered liver biopsy as important for
monitoring MASH patients (Figure 4b). Furthermore, participat-
ing specialists provided information on the proportion of patients
with suspected MASH (stages FO to F3) in whom they perform liver
biopsy. On average, they conduct biopsies in 22.5% of such cases.
However, responses varied widely, with one expert performing bi-
opsies in 0% of these cases and one expert in up to 80.0%.

When asked to provide the main reasons for not performing a
liver biopsy, 83.3% stated possible complications from biopsies
(e.g., risk of bleeding and infection) as the primary factor. Other
reasons such as negative impact on patient QOL, procedural/
capacity issues or financial constraints were indicated by two to
three experts.

3.3 | Current Treatment Options

Current treatment strategies emphasise lifestyle modifica-
tions (such as weight reduction, nutrition and exercise) and the

Biopsy CAP
evaluation
scores

Liver biopsy MRE Steatosis and

activity scores

CAP Biopsy Liver biopsy MRE Steatosis and
evaluation activity scores
scores

= Not available / not accessible

FIGURE4 | Visualisation of the importance of selected approaches (a) to diagnose MASH patients in clinical practice; bar chart showing fibrosis
scores, liver enzyme tests, other serological tests and LSM by VCTE as the most important approaches (100%) (b) to monitor MASH patients in clini-
cal practice; bar chart showing fibrosis scores, liver enzyme tests, other serological tests and LSM by VCTE as the most important approaches (100%).

Fibrosis scores: NAFLD fibrosis score, FibroTest, BARD-Score, FIB4 Index, Enhanced Liver Fibrosis (ELF) panel; Imaging procedures: computed

tomography (CT), magnetic resonance imaging (MRI), ultrasonography, proton magnetic resonance spectroscopy; liver enzyme tests: aspartate ami-

notransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), y-glutamyltransferase (GGT); other serological tests: INR ratio,

serum albumin, total bilirubin, platelets, serological tests that show absence of hepatitis; steatosis and activity scores: SteatoTest, ActiTest; biopsy

evaluation scores: NAFLD Activity score (NAS), Steatosis Activity and Fibrosis (SAF) score.
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management of comorbidities such as diabetes and cardiovascu-
lar diseases, with all panellists (100%) endorsing this approach
assumed due to the limited availability of pharmaceutical op-
tions and the lack of approved medications for MASH. 75.0% of
the experts reported having access to surgical options (mainly
bariatric surgery), while 50.0% had access to experimental op-
tions through clinical trials. Specifically for treating MASH,
41.7% had access to pharmaceutical treatment options, includ-
ing therapies for optimising lipid metabolism disorders and dia-
betes/obesity medications.

When asked about the main challenges or unmet needs they
faced in managing MASH, 50.0% of experts pointed out that the
absence of approved or payer-covered medications is a signifi-
cant issue, while 33.3% mentioned that addressing causal factors
such as poor diet and unhealthy lifestyle, or the addictive nature
of the eating disorder, remains a major challenge.

3.4 | Comorbidity Management

A significant proportion of MASH patients suffered from comor-
bidities, including overweight/obesity (82.1%), metabolic syn-
drome (66.3%), hypertension (63.8%) and type 2 diabetes (57.1%).
Lifestyle management primarily targeted these comorbidities,
reflecting current treatment guidelines. Additionally, 75% of the
experts agreed that 20% of patients suffer from coronary heart
disease and 10% from pain syndromes, while 91.7% reached a
consensus that 10.8% of patients have depression.

In the absence of MASH-specific treatments, experts primar-
ily target comorbidities such as type 2 diabetes (100%), obesity
(91.7%), metabolic syndrome (91.7%) and dyslipidaemia (83.3%).
For MASH patients with type 2 diabetes, GLP-1 (glucagon-like
peptide-1) receptor agonists, GLP-1/GIP (gastric inhibitory poly-
peptide) receptor agonists, metformin, lifestyle changes and
sodium glucose transporter-2 (SGLT-2) inhibitors are consid-
ered standard of care. For those without type 2 diabetes, life-
style changes and comorbidity management are standard, while
opinions on utilisation of GLP-1/GIP receptor agonists in these
patients are divided.

4 | Discussion
4.1 | Overview

The Delphi panel provided valuable insights into the current
state of diagnosing and treating MASH in Germany. The panel
comprised 12 MASH experts participating in all survey rounds.
This process yielded several key findings that highlight both
the challenges and potential strategies for improving MASH
management.

4.2 | Underdiagnosis of MASH

A critical issue identified by the experts is the substantial un-
derdiagnosis of MASH, with an estimated 75.0% of patients in
Germany remaining undiagnosed. In contrast, Stahmeyer and
colleagues [19] report an even lower diagnosis rate of 0.09% for

2018 based on German claims data. This consensus underscores
the necessity for enhanced awareness and diagnostic efforts in
clinical practice. The high rate of underdiagnosis aligns with
existing literature from other countries suggesting that many
patients with MASLD/MASH remain undiagnosed until they
present with advanced liver disease [20, 21].

Complications associated with advanced liver disease are asso-
ciated with a significant impact on HRQOL as well as increased
morbidity and mortality [22, 23]. Therefore, early intervention
and improved patient outcomes, as well as reducing costs for the
healthcare system, are essential. In their cost of illness study,
Schattenberg et al. showed that economic costs for end-stage
liver disease patients were considerably higher in a range of
countries when compared to early stages [8]. This demonstrates
that the management of these advanced conditions not only af-
fects QOL but also places a substantial burden on healthcare re-
sources and ultimately healthcare costs.

4.3 | Diagnostic Methods

The panel confirmed that while liver biopsy remains the refer-
ence standard for diagnosing MASH, its utilisation is limited
mainly due to unspecified clinical reasons, an invasive proce-
dure with a risk of complications as well as costs [24, 25]. Only
22.5% of suspected cases (FO-F3) undergo biopsy confirmation
on average. Instead, non-invasive methods such as imaging pro-
cedures, fibrosis scores (e.g., NAFLD fibrosis score, FibroTest),
liver enzyme tests and LSM by VCTE are widely used in both
diagnosis and monitoring.

This reliance on non-invasive approaches highlights a crit-
ical need for consistent guidelines to be implemented in
clinical practice. Current guidelines, such as those from the
European Association for the Study of the Liver (EASL),
the American Association for the Study of Liver Diseases
(AASLD) and the German treatment guideline (Deutsche
Gesellschaft fiir Gastroenterologie, Verdauungs- und
Stoffwechselkrankheiten, DGVS), show some variations in
the recommended non-invasive tests and the cut-offs to use
[2, 3, 5, 26]. These inconsistencies can lead to variability in
clinical practice and hinder the effective diagnosis and mon-
itoring of patients. Therefore, harmonising these guidelines
in line with the national refinancing of the health insurance
funds would help ensure more reliable and universally appli-
cable results.

In terms of monitoring, experts also favoured non-invasive as-
sessments over liver biopsy. Over 90% relied on liver blood panels
and weight control/waist size measurements as primary indica-
tors. Liver biopsy was seldom used (8.6%) in routine monitoring.

4.4 | Current Treatment

In the absence of approved treatments for MASH in Germany,
experts unanimously resort to non-pharmaceutical interven-
tions, including lifestyle modifications such as weight man-
agement, dietary adjustments and physical activity. However,
maintaining weight loss strictly through lifestyle changes is
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challenging and often unsustainable, highlighting the limita-
tions of this approach [27, 28]. Given that weight loss is believed
to be beneficial primarily in early stages of MASH, this under-
scores the urgent need to identify and develop suitable alterna-
tives in more advanced disease stages [21].

4.5 | Comorbidities

The Delphi panel results provide a comprehensive overview of
the comorbidities frequently associated with MASH and the chal-
lenges in managing these conditions. It is important to note that
the participating experts had varying specialisations, which may
influence their approaches to managing these comorbidities.

The participating experts indicated that a substantial propor-
tion of MASH patients suffer from various comorbid condi-
tions. Overweight/obesity was the most prevalent comorbidity,
affecting 82.1% of patients, followed by metabolic syndrome
(66.3%), hypertension (63.8%), type 2 diabetes (57.1%) and dys-
lipidaemia (56.3%). These findings are comparable to what
was reported in the literature review by Sheka et al. for the
MASH population, with a prevalence of obesity (81.8%), meta-
bolic syndrome (70.7%), hypertension (68.0%), type 2 diabetes
(43.6%) and dyslipidaemia (72.1%) [29]. However, in a recent
systematic analysis of data from 123 studies, the global pooled
prevalence of MASLD among patients with type 2 diabetes
was 65.3% [30].

Management of these comorbid conditions is a critical compo-
nent of MASH treatment strategy, and all of the panellists tar-
geted type 2 diabetes (100%). In the absence of an approved drug
specifically indicated for MASH, this is largely in line with rele-
vant treatment guidelines [2, 5, 26].

4.6 | Implications for Practice

The current EASL-EASD-EASO treatment guidelines as well
as the German S2k guideline for MASLD recommend targeted
case-finding strategies using non-invasive tests for MASLD/pre-
sumed MASH with liver fibrosis, especially focusing on individ-
uals with cardiometabolic risk factors, abnormal liver enzymes
or radiological signs of hepatic steatosis. These strategies aim
to identify high-risk patients to reduce hepatic complications of
MASLD [2, 3, 5].

Correspondingly, the results of the panel highlight the need for
enhanced screening in patients with a high risk of MASLD/
MASH as indicated by the high proportion of undiagnosed
cases. There should be increased efforts to identify MASLD/
MASH patients early through routine screening using validated
non-invasive methods, reflecting the challenges of implement-
ing the current guidelines in daily clinical practice.

As treatment guidelines continue to evolve, the future may see
the development and implementation of a clearer set of guide-
lines for improved diagnosis and management of MASLD/
MASH. These guidelines could enhance risk stratification as
well as screening and monitoring processes, ensuring that high-
risk patients are identified earlier and more accurately.

While at the time of the study’s initiation in February 2024 until
publication, no medication was approved for the treatment of
MASH in Germany. In March 2024, resmetirom was condition-
ally approved by the U.S. Food and Drug Administration (FDA)
for the treatment of adults with noncirrhotic MASH with moder-
ate to advanced fibrosis in the United States. This development
addresses a significant gap that was highlighted by the Delphi
panel, where experts primarily relied on non-pharmaceutical
interventions. The potential future may see more treatments
becoming available, facilitating the sustainable management of
MASLD/MASH patients.

Overall, the integration of new pharmaceutical treatments,
alongside existing non-pharmaceutical interventions, would
provide a more holistic approach to managing MASLD/MASH.
This comprehensive strategy could lead to better patient out-
comes, as healthcare providers would be equipped with a struc-
tured framework for the effective prevention, detection and
management of the disease.

4.7 | Limitations

Our study has several limitations that should be acknowledged.
While the Delphi method is a valuable tool for reaching consensus
among experts, it has inherent limitations. Although our Delphi
panel was conducted online with full anonymity, which reduces
the risk of dominant panellist bias and enhances the objectivity of
responses, the method relies on expert opinions, which can intro-
duce subjective biases and does not replace empirical data.

While all questions targeted MASH, some options were not ex-
clusively referring to MASH only but also included MASLD.
Further distinction would have been important as it could have
enhanced the accuracy of the questionnaire and overall study
findings. Additionally, panellists were asked to provide the main
reasons for not performing a liver biopsy. One response option
was ‘clinical reasons’ which was not specified further. This lack
of specificity may have led to variability in interpretation among
the respondents, potentially affecting the consistency and clarity
of the data collected. As a result, the category ‘clinical reasons’
could encompass a wide range of factors, making it difficult to
draw precise conclusions about the specific clinical consider-
ations influencing the decision to forgo a liver biopsy.

Furthermore, the panel consisted solely of physicians, provid-
ing a comprehensive medical perspective on MASH. However,
as only 12 physicians were included, this cannot be considered
representative for Germany. While the relatively small panel
size aligns with the methodological requirements of a Delphi
study, it inherently limits the generalisability of the findings.
Further, the absence of patient perspectives is a limitation.
Including patients could have provided valuable insights into
the lived experiences and priorities of those directly affected by
MASH, potentially leading to more holistic and patient-centred
recommendations.

Lastly, as the field continues to evolve with potential new phar-
macotherapies on the horizon, the recommendations presented
here may require future updates to remain aligned with emerg-
ing evidence and therapeutic advancements.
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5 | Conclusions

The Delphi panel has underscored key areas needing attention
within MASH management—from addressing underdiagnosis
to optimising diagnostic tools and treatment monitoring strat-
egies in Germany. By focusing on these areas through educa-
tion, policy updates and technological advancements, we can
improve early detection rates and overall patient care outcomes
in MASH management.
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Endnotes

! The term ‘MASH’ (metabolic dysfunction-associated steatohepatitis)
is used throughout this manuscript to align with evolving nomen-
clature, while ‘NASH’ (non-alcoholic steatohepatitis) is retained
in the Data S1 to reflect the original phrasing of the Delphi panel
questionnaire.
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