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Abstract
Background and aims: Even as several pharmacological treatments for non-alcoholic 
steatohepatitis (NASH) are in development, the incidence of NASH is increasing on 
an international scale. We aim to assess clinical practice gaps and challenges of hepa-
tologists and endocrinologists when managing patients with NASH in four countries 
(Germany/Italy/United Kingdom/United States) to inform educational interventions.
Methods: A sequential mixed-method design was used: qualitative semi-structured 
interviews followed by quantitative online surveys. Participants were hepatologists 
and endocrinologists practising in one of the targeted countries. Interview data 
underwent thematic analysis and survey data were analysed with chi-square and 
Kruskal-Wallis tests.
Results: Most interviewees (n = 24) and surveyed participants (89% of n = 224) agreed 
that primary care must be involved in screening for NASH, yet many faced challenges 
involving and collaborating with them. Endocrinologists reported low knowledge of 
which blood markers to use when suspecting NASH (56%), when to order an MRI 
(65%) or ultrasound/FibroScan® (46%), and reported sub-optimal skills interpret-
ing alanine aminotransferase (ALT, 37%) and aspartate aminotransferase (AST, 38%) 
blood marker test results, causing difficulty during diagnosis. Participants believed 
that more evidence is needed for upcoming therapeutic agents; yet, they reported 
sub-optimal knowledge of eligibility criteria for clinical trials. Knowledge and skill gaps 
when managing comorbidities, as well as skill gaps facilitating patient lifestyle changes 
were reported.
Conclusions: Educational interventions are needed to address the knowledge and 
skill gaps identified and to develop strategies to optimize patient care, which in-
clude implementing relevant care pathways, encouraging referrals and testing, and 
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1  |  INTRODUC TION

Obesity has reached proportions that some authors have qual-
ified as epidemic (estimated at 650 million adults globally1) and 
that translates to an increased prevalence of abdominal/visceral 
adiposity. Both adipocyte dysfunction and increased delivery of 
free fatty acids to the liver contribute to insulin resistance and 
predisposition to the development of Type 2 diabetes mellitus 
(T2DM).2 Patients with obesity, especially those with T2DM, are 
at increased risk of non-alcoholic fatty liver disease (NAFLD) and 
the more serious form of this disorder, non-alcoholic steatohep-
atitis (NASH), which is characterized by lobular inflammation, 
ballooning degeneration of hepatocytes and may progress to ad-
vanced liver disease.3 NAFLD is known to be associated with met-
abolic syndrome, characterized by dyslipidaemia, hyperglycaemia 
and hypertension.4 Among people with T2DM, the prevalence of 
NAFLD and NASH is 55% and 37% respectively.5 Studies have 
shown an increased risk of atherosclerotic cardiovascular disease, 
especially in those with advanced liver fibrosis6,7 associated with 
NAFLD.

The definitive diagnosis of NASH currently requires a liver bi-
opsy and histological analysis of tissue8 demonstrating steatosis, 
usually accompanied by lobular inflammation, ballooning degener-
ation of hepatocytes, and variable degrees of fibrosis.9 There is ac-
tive research in development of non-invasive tests (NITs) to replace 
liver biopsy, but currently, such methods have not been approved by 
regulatory authorities as a substitute for the histopathological diag-
nosis of NASH.10 Other approaches, such as the use of imaging tests 
like magnetic resonance-proton density fat fraction (MRI-PDFF) and 
magnetic resonance elastography (MRE) and FibroScan®, to assess 
progression of hepatic steatosis and fibrosis are limited by cost and 
availability.11

Despite the prevalence and public health burden of NAFLD and 
NASH, awareness of the conditions among public and healthcare 
providers (HCP) remains limited and practice challenges related 
to the condition persist.12,13 There remains a lack of approved 
therapeutic agents while the incidence of NASH is increasing 
globally. Development of pharmacological treatments has been 
hindered by slow disease progression, lack of easily measurable 
surrogate endpoints, and the variable placebo response, given the 
effect of lifestyle modification and other non-pharmacological 
therapies in clinical trials.14–16 Arguably, showing improvements 
in mortality rates would require enrolling patients with early-
stage NASH who could participate in a decades-long study.17 The 

primary current treatments for NASH remain lifestyle and diet 
changes.18,19 Pharmacological options vary in efficacy and include 
(1) off-label treatments to manage the impact of NASH that have 
shown some benefit in clinical trials, but are not yet approved (e.g. 
pioglitazone, vitamin E)20 and (2) treatments to manage blood 
sugar (e.g. metformin, thiazolidinediones and GLP-1 receptor ag-
onists), cholesterol (i.e. statins), and reduce body fat (e.g. orlistat, 
GLP-1 receptor agonists).17 Bariatric surgery is an option for cer-
tain patients to manage weight gain, though regular monitoring 
following the procedure must be carried out to detect decompen-
sated liver disease or fibrosis progression.21

As NASH is linked to other common diseases like T2DM and 
cardiovascular disease, there is a need to better understand po-
tential challenges that HCPs face and how it impacts patient care, 
especially in the absence of clear pharmacological options. The 
objective of this study was to assess and categorize clinical prac-
tice gaps and challenges of hepatologists and endocrinologists ex-
perienced in the management of patients with NASH in selected 
countries. Current guidelines for NAFLD care exist, such as those 
of the European Association for the Study of the Liver (EASL),20 the 
Italian Association for the Study of the Liver (AISF),22 the American 
Association for the Study of Liver Diseases (AASLD)9 and the United 
Kingdom (UK) National Institute for Health and Care Excellence 
(NICE) guidelines for Non-Alcoholic Fatty Liver Disease: Assessment 
and Management.23 The aim is to inform complementary context-
specific and up-to-date continuing medical education (CME), which 
is needed to improve knowledge, skills, and to assist HCPs in devel-
oping strategies to optimize patient care despite current and per-
sistent barriers.

2  |  MATERIAL S AND METHODS

This study employed a sequential mixed-methods approach where 
a qualitative methodology (in-depth semi-structured interviews) 
was first used to explore the current challenges (and their causali-
ties) facing hepatologists and endocrinologists in Germany, Italy, the 
UK and the USA.24 These data informed a quantitative methodol-
ogy (surveys) to assess the magnitude and frequency of the quali-
tatively reported challenges by measuring participants' attitude and 
self-reported knowledge, skill and confidence levels. All data were 
triangulated with the results of a brief exploratory review of litera-
ture (i.e. a single search strategy with keywords “[NASH or NAFLD] 
and Liver and [Challenges or Gap or Continuing Medical Education]”, 

multidisciplinary collaboration, as suggested by the recent Global Consensus state-
ment on NAFLD.

K E Y W O R D S
clinical practice gaps, continuing professional development continuing medical education, 
needs assessment, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis
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restricted to English or French, complemented with articles recom-
mended by clinical subject matter experts - co-authors JWT, KVK, 
PM and RDS) conducted by searching recent publications (i.e. pub-
lished no more than two years prior to date of data collection, March 
2020) for indications of key issues and current state of research in 
NASH care, including patient communication challenges, current ev-
idence for treatment recommendations including clinical trials, care 
models for different patient profiles and the HCP competencies and 
resources needed to optimize care. This review was used as both a 
starting point (by informing development of data collection tools) 
and contextualization (by exploring if the identified challenges and 
barriers corresponded with previously reported gaps or were associ-
ated with regional or national policies, or documented educational 
and implementation issues). Results were interpreted collaboratively 
between educational experts (including co-authors PL, GJ, and SM) 
and clinical subject matter experts (co-authors JWT, KVK, PM and 
RDS).25

An ethics review board, VERITAS IRB (Montreal, QC, Canada), 
reviewed and approved all components of this study (March 25, 
2020). All participants provided their informed consent prior to 
study participation. Compensation was provided to those who 
completed the study based on the nature of their participation 
(interview or survey), their country of practice and their profes-
sion (105–250 USD for interviews; 46–63 USD for survey), in 
correspondence with conventions of research ethics and best 
practices.26

We sought a diversity of perspectives from within a group of 
specialists experienced in the management of patients with NASH 
from several countries. Participants were selected using maximum 
variation purposive sampling.27 Eligible participants were either 
hepatologists or endocrinologists/diabetologists with a minimum 
of three years of clinical practice experience and were currently 
practising in Germany, Italy, the UK or the USA. Hepatologists 
were required to have a caseload of at least six patients per month 
with NASH, while endocrinologists/diabetologists were required 
to see at least four patients per month with NASH. All data col-
lection was done in the predominant language of the participant's 
country.

2.1  |  Research design

The first phase involved qualitative interviews (45–60 minutes) with 
24 participants. They were asked open-ended questions about their 
experiences, challenges, practice gaps and any barriers they may 
have encountered while caring for patients with NASH.

In the second phase, quantitative data were collected through 
an online survey (n = 224). This survey contained distinct sections in 
which participants self-reported their level of agreement with cer-
tain statements, rated their knowledge and skill levels with a 5-point 
Likert-type scale, indicated their confidence levels using a 0–100 vi-
sual analogue scale and answered a multiple-choice query of their 
preferred clinical guidelines.

2.2  |  Analysis

A qualitative analysis of transcribed interview data used NVivo soft-
ware (QSR International Pty Ltd, Version 12, 2018). A hybrid deduc-
tive and inductive approach was employed, drawing from the tenets 
of both thematic28 and directed content analysis.29 Data were first 
organized into themes based on the pre-determined areas of explo-
ration, and then new themes were added during the coding process. 
The results were systemically analysed to identify similarities and di-
vergences between participants in NASH-related care experiences 
of participants.30

SPSS software (version 26.0, IBM Corporation, Armonk, NY) 
was used to analyse quantitative survey data collected during the 
second phase of this study. Data were organized into frequency 
tables and subject to chi-square tests for frequency and Kruskal-
Wallis tests for variance.31 When participants selected either 1-low, 
2-basic or 3-intermediate out of 5 on a five-point Likert scale (where 
4-advanced, 5-expert), knowledge or skill levels were described as 
“sub-optimal” and indicative of a need for educational intervention. 
For analysis, the responses to agreement items were regrouped from 
the 5-point Likert scale into three categories: “disagree or strongly 
disagree,” “neither agree nor disagree” and “agree or strongly agree.” 
Each item also had the response option “not relevant to my current 
practice.” When selected, this response was excluded from the anal-
ysis to avoid skewing the results.

Data from both qualitative and quantitative phases, as well as 
results of the literature review, were triangulated to identify com-
monalities and concordant themes that emerged. Following this, a 
collaborative review by clinical and educational subject matter ex-
perts ensured that final findings were interpreted from both per-
spectives and clinical processes were described accurately.

3  |  RESULTS

Participants included 125 hepatologists and 123 endocrinologists 
from Germany, Italy, the UK, and the USA. Of those, 47% had be-
tween 11 and 20 years of practice experience and 45% practiced 
mainly in an academic-based or -affiliated hospital setting (Table 1). 
The most frequently used guidelines, reported by 66% of participants, 
were the joint guidelines co-written by the European Association for 
the Study of Liver (EASL), the European Association for the Study of 
Obesity20 and the European Association for the Study of Diabetes 
(EASD),20 followed by the guidelines from the American Association 
for the Study of Liver Diseases (AASLD)9 (51%) and those from the 
UK National Institute for Health and Care Excellence (NICE)23 (37%).

Results of this study indicated that hepatologists and endocri-
nologists experience challenges related to (1) conducting screening 
and diagnosis for NASH; (2) making treatment decisions when faced 
with limited options; (3) monitoring and managing comorbidities; (4) 
integrating new and emerging treatments; (5) supporting healthy 
lifestyle modifications; and (6) inter-disciplinary management of 
NASH.
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3.1  |  Challenges conducting screening and 
diagnosis for NASH

Participants (89%) agreed that “primary care providers (PCPs) must 
be involved to a greater extent in the screening of patients with 
NASH than they currently are” (Table 2). Despite this, participants 
perceived low awareness among general practitioners (GPs) of the 
indicators for screening and the importance of doing so.

“… in some cases, they've had elevated liver values for 
20 years and were never referred […] you do have to 
educate GPs on which fatty liver patients should be 
referred …”- Hepatologist, Germany

Participants expressed concern about a lack of consensus regarding 
the optimal screening practices for NASH. Some were concerned 
that current protocols are seen as impractical in a clinical setting.

“It's not clear that everybody agrees on when and 
how you should do liver biopsies. I think there's 
a fair amount of controversy in screening …”- 
Endocrinologist, United States“… some advice came 
out some years ago, which was about screening 
people. And basically, anyone who's fat or diabetic 
basically need to be screened very regularly […] It's 
undoable on an individual hospital basis, and I don't 
think we're able to do it locally. So, it would need some 
kind of national screening program.”- Hepatologist, 
United Kingdom

These barriers may impact diagnosis and timely care: 77% of hepa-
tologists and 78% of endocrinologists in this study agreed that “pa-
tients with a suspicion of NASH often experience a significant delay 
in seeing a specialist” (Table 2).

When patients do manage to see a specialist, challenges in diag-
nosis tend to persist. Overall, 37% of respondents agreed or strongly 
agreed that “There are no standards for diagnosing patients with a 
suspicion of NASH”. Most endocrinologists (56%) reported sub-
optimal knowledge of “which blood marker(s) to use when NASH 
is suspected” (Table 3) and reported sub-optimal skills interpreting 
results from alanine aminotransferase (ALT) (37%) and aspartate 
transaminase (AST) (38%) blood marker-level tests (Table  4). The 
level of these challenges was significantly different by specialty area 
(p < .001). Half of the respondents agreed or strongly agreed that 
“current diagnostic tools and biomarkers for NASH are unreliable” 
(with differences by country, Table 2) and that the utility of these 
results may be limited:

“… the liver function test, like raised ALT, sometimes it 
will be normal despite the patient having high clinical 
risk factor. […If] we think clinically the patient does 
have this condition, then we don't rely on that [the 
liver function test]. We have to look for more tests 
that have higher specificity.”- Endocrinologist, United 
Kingdom

Endocrinologists reported sub-optimal knowledge of “when to send 
patients with a suspicion of NASH for an MRI” (65%) and “when to 
prescribe an ultrasound, including a FibroScan®” (46%). In addition, 

TA B L E  1  Description of the sample by phase (qualitative and quantitative) and specialty

Hepatologists (n = 125) Endocrinologists (n = 123) Total (n = 248)

Country

Germany 23% (29) 23% (28) 23% (57)

Italy 22% (28) 24% (29) 23% (57)

UK 22% (28) 23% (28) 22% (56)

US 32% (40) 30% (38) 31% (78)

Qualitative (n = 24) Quantitative (n = 224) Total

Years of practice

3–10 years 13% (3) 28% (62) 26% (65)

11–20 years 50% (12) 47% (106) 47% (118)

21+ years 38% (9) 25% (56) 26% (65)

Practice setting

Hospital: academic-based or affiliated 42% (10) 46% (103) 46% (113)

Hospital: community-based, non-academic affiliated 4% (1) 13% (30) 12% (31)

Multi-specialty physician group practice 12% (3) 11% (24) 11% (27)

Single-specialty physician group practice – 17% (38) 15% (38)

Solo practice 25% (6) 8% (19) 10% (25)

Community clinic 13% (3) 4% (10) 6% (13)

Other 4% (1) 2% (5) 2% (6)
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they reported low skills when “interpreting FibroScan® results” 
(74%). Current diagnostic procedures for NASH are seen as less than 
ideal: 45% of participants agreed that they are too invasive. Skills 
when differentiating NASH from other conditions were reported 
as sub-optimal by endocrinologists (60%) in particular. This process 
was also seen as time-consuming:

“… I have to differentiate whether it is caused by alcohol 
toxicity or whether it's metabolic, like NASH, or whether 
it is a past inflammation. It takes some time to get the 
right idea about that.”- Endocrinologist, Germany

“… you have to rule out viral things, hepatitis A, B, C, 
the other viral things that the patients are at risk. You 
have to rule out autoimmune diseases, Wilson's, he-
mochromatosis.”- Hepatologist, United States

Endocrinologists reported sub-optimal skills “establishing the need 
for a liver biopsy based on imaging and serologic test results” (67%), 
alongside lower confidence when “differentiating between simple 
steatosis and NASH in the absence of a liver biopsy” (42 ± 24), the 
utility and benefits of biopsy were difficult to communicate, with the 
procedure is seen as intrusive and costly.

TA B L E  2  Responses to agreement statements

Statement

Country

Sig.Germany Italy UK US

Primary care providers must be involved at a greater extent in the screening of patients with NASH than they currently are

Agree or strongly agree 92% 90% 98% 80% p < .05

Neither agree nor disagree 0% 8% 2% 11%

Disagree or strongly disagree 8% 2% 0% 8%

Current diagnostic tools and biomarkers for NASH are unreliable

Agree or strongly agree 53% 33% 60% 53% p < .05

Neither agree nor disagree 22% 49% 22% 28%

Disagree or strongly disagree 25% 18% 18% 19%

There is a lack of safe and effective drugs specifically developed for NASH

Agree or strongly agree 88% 80% 67% 89% p = .016

Neither agree nor disagree 4% 14% 25% 6%

Disagree or strongly disagree 8% 6% 8% 6%

Existing patient education materials provide a practical, well-balanced perspective about NASH

Agree or strongly agree 31% 20% 30% 51% p < .05

Neither agree nor disagree 47% 49% 42% 31%

Disagree or strongly disagree 22% 31% 28% 18%

Statement

Specialty

Sig.Hepatology Endocrinology

Patients with a suspicion of NASH often experience a significant delay in seeing a specialist

Agree or strongly agree 77% 78% p = .976

Neither agree nor disagree 14% 14%

Disagree or strongly disagree 9% 8%

There are no standards for diagnosing patients with a suspicion of NASH

Agree or strongly agree 31% 43% p < .05

Neither agree nor disagree 26% 34%

Disagree or strongly disagree 43% 23%

Statement

Setting

Sig.Community Academic

Current diagnostic procedures for NASH are too invasive for my patient

Agree or strongly agree 53% 37% p < .05

Neither agree nor disagree 29% 34%

Disagree or strongly disagree 18% 29%
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“Ideally I'd have better safe diagnostics, non-invasive 
diagnostics, as patients are often asymptomatic 
and not very enthusiastic about a liver biopsy.”- 
Endocrinologist, Germany

“We don't have a specific test other than the liver bi-
opsy, which I cannot perform in all patients, because 
there exist correlated risks. Therefore, I will have to 
carry out a number of tests and exclude various pos-
sibilities, in order to get to NASH. And that is quite 
costly.”- Endocrinologist, Italy

3.2  |  Challenges making treatment decisions when 
faced with limited options

Most respondents (81%) agreed or strongly agreed that “There is a 
lack of safe and effective drugs specifically developed for NASH,” 
with significant differences by country (Table 2). This poses a bar-
rier to endocrinologists who report low confidence “establishing a 
treatment regimen for patients affected by NASH and advanced 
fibrosis” (Table 5). Pioglitazone is an anti-diabetic agent prescribed 
off-label for NASH in some countries; however, there is a lack of 
knowledge of the “indications for pioglitazone prescription” among 
50% of hepatologists and 35% of endocrinologists (Table  3). In 

TA B L E  3  Self-reported knowledge gaps to selected items

Knowledge item

Specialty

Sig.Hepatologists Endocrinologists

Which blood marker(s) to use when NASH is suspected (n = 224) 29% 56% p < .001

When to send patients with a suspicion of NASH for an MRI 
(n = 221)

30% 65% p < .001

When to prescribe an ultrasound, including a FibroScan® (n = 223) 11% 46% p < .001

Side effects and toxicity of Pioglitazone (n = 224) 51% 24% p < .001

Eligibility criteria for inclusion of patients in clinical trials pertaining 
to NASH in my region (n = 215)

50% 68% p < .05

Rare comorbidities associated with NASH (n = 221) 54% 76% p < .001

TA B L E  4  Self-reported skill gaps to selected items

Skill item

Specialty

Sig.Hepatologists Endocrinologists

Interpreting FibroScan® results (n = 227) 20% 74% p < .001

Establishing the need for a liver biopsy based on imaging and 
serologic test results (n = 217)

17% 67% p < .001

Co-creating solutions with patients that will facilitate necessary 
lifestyle changes (n = 224)

31% 31% p = .956 (ns)

Managing common comorbidities associated with NASH (n = 224) 29% 32% p = .601 (ns)

Interpreting ALT levels (n = 224) 12% 37% p < .001

Interpreting AST levels (n = 224) 11% 38% p < .001

TA B L E  5  Self-reported confidence levels to selected items

Confidence item Specialty n Mean Std. deviation Sig.

Differentiating between simple steatosis (NAFLD) and 
NASH in the absence of a liver biopsy

Hepatologists 113 60 23 p < .001

Endocrinologists 106 42 24

Establishing a treatment regimen for patients affected by 
NASH and advanced fibrosis

Hepatologists 113 65 19 p < .001

Endocrinologists 105 45 25

Advocating for a patient's preference during 
interdisciplinary discussions

Hepatologists 112 66 21 p < .05

Endocrinologists 110 59 24
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addition, participants cited concerns about the risk–reward balance 
of its use:

“Pioglitazone is a type of drug that actually does re-
duce NASH in diabetics. […] In fact, it's a treatment 
for diabetes, but it has problems. For example, weight 
gain; pedal oedema; […] and, in some cases, heart 
problems. That's not an ideal drug, and it's not FDA 
approved for NASH. That's important also, which 
means getting insurance companies to cover it can be 
problematic.”- Hepatologist, US

According to participants, appropriate treatment options for NASH 
are limited and the presence of common but serious comorbidities 
can impact how treatment decisions are made. Certain comorbidi-
ties are considered serious as NASH itself, which makes decision-
making difficult and consequential:

“… if it comes to the point that insulin needs to be 
used, weight loss is even more difficult to achieve, be-
cause of the challenges in managing a patient who has 
more important problems than NASH. […] You may 
say to them ‘Look, you may have cirrhosis in 10 years, 
and they might answer ‘Well, I might become blind in 
2 years!’”- Hepatologist, Italy

3.3  |  Challenges in monitoring and managing 
comorbidities

While there is growing awareness of the many potential compli-
cations, the skill level when “managing common comorbidities 
associated with NASH” was reported as sub-optimal by 29% of hepa-
tologists and 32% of endocrinologists (Table 4). A gap in knowledge 
of “rare comorbidities associated with NASH” was also reported 
by 54% of hepatologists and 76% of endocrinologists (Table  3). 
Interview data described the concerns that physicians have for co-
morbidities and the risks of complications for patients with NASH:

“… diabetes, alcohol abuse plays a role, of course, that 
can be a huge risk for increased cirrhosis risk, hyper-
lipidaemia as well. And of course, you always consider 
CV [cardiovascular] risk in those patients, because pa-
tients don't die of fatty liver, they die of CV complica-
tions. So, the comorbidities are extremely important 
…”- Hepatologist, Germany

3.4  |  Challenges associated with 
prospective treatments

Statements from specialists indicate a belief that more evidence is 
needed to support the use of upcoming therapeutic agents for NASH:

“… I think sometimes when new products come out, 
we get something that makes a statistically significant 
difference, but it really takes a while until we know 
if it really makes a clinically-significant difference”.- 
Endocrinologist, US

“I've been disappointed because a number of drugs 
were not very convincing in recently-published clin-
ical trials, e.g., elafibranor has not shown an effect 
in the RESOLVE-IT trial. It was equal to placebo.”- 
Hepatologist, Germany

While there is a desire for new treatments, there is also a lack of 
awareness of who to enrol in ongoing clinical trials: 68% of endocri-
nologists and 50% of hepatologists reported sub-optimal knowledge 
of “eligibility criteria for inclusion of patients in clinical trials pertain-
ing to NASH in my region” (Table 3).

3.5  |  Challenges supporting healthy lifestyle 
modifications

Communicating the importance of lifestyle changes was reported as 
difficult, especially in Germany, Italy, and the UK, where significantly 
fewer agreed or strongly agreed that “existing patient education ma-
terials provide a practical, well-balanced perspective about NASH” 
compared to the USA (Table 2). The skill level when “co-creating so-
lutions with patients that will facilitate necessary lifestyle changes” 
was reported as sub-optimal by 31% of both hepatologists and en-
docrinologists (Table 4). When patients are asymptomatic, special-
ists reported additional challenges relaying recommendations for 
beneficial lifestyle changes:

“[…] NASH doesn't give you particular symptoms or 
make you feel ill in most cases, so people think that 
the doctor is making it bigger than it is and won't al-
ways follow their recommendations. It will also de-
pend on the patient's background”.- Endocrinologist, 
Italy

3.6  |  Challenges related to the inter-disciplinary 
management of NASH

Ensuring patient compliance with treatment plans was a challenge 
for participants. Collaborating with PCPs was viewed as a concern; 
42% of hepatologists and 56% of endocrinologists had sub-optimal 
skills “collaborating with PCPs to optimize patients' adherence to 
treatment for NASH.” In addition, sub-optimal skills were reported 
when collaborating with specialists (34% hepatologists, 47% en-
docrinologists). The skill level of hepatologists (42%) and endocri-
nologists (55%) was also seen as lacking when it comes to “using 
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communication tools in place to facilitate interdisciplinary collabora-
tion” (Table 4). According to participants, navigating the complexity 
of NASH requires an improved multidisciplinary approach to patient 
care:

“… The way the liver interacts with all the different 
organs that I mentioned, like the heart, the pancreas 
with insulin, and so forth. I think that's lacking, and 
I think part of that is because of the fact that we're 
all so specialized. […] I think that a disease like this 
really requires a lot of interdisciplinary cooperation.”- 
Hepatologist, United States

Consideration of the patient's own preference regarding their care 
pathway is also important. Despite this, there was a low confidence 
level reported among hepatologists (66 ± 21) and endocrinologists 
(59 ± 24) when “advocating for a patient's preference during inter-
disciplinary discussions.”

4  |  DISCUSSION

This study identified self-reported deficits in knowledge, skills and 
confidence among specialists treating patients with NASH which 
impacts their delivery of care. The core finding of this study is that 
a lack of specific knowledge related to several of the items surveyed 
was reported by HCPs despite NASH's prevalence and impact in 
high-risk populations. Even specialists who treat associated condi-
tions (obesity, diabetes, dyslipidaemia) must consider that their pa-
tients may also be at risk of NAFLD or NASH, even if it is not their 
primary area of concern. This corroborates other published studies 
that indicate a need to increase overall awareness in the preven-
tion of NAFLD globally,32,33 an effort that is obstructed by a lack of 
data, as acknowledged in the recent Global Consensus Statement 
on NAFLD.34 This study's insights should serve to inform the pri-
oritization of educational needs for the two specialties involved in 
this study.

The challenges identified in this study, particularly those re-
lated to selecting patients to screen for NASH, highlight the under-
estimation of the disease severity, lack of availability of treatment 
options and the perception that diagnostic and staging tools are un-
reliable. It is suggested that these issues are exacerbated by a lack 
of consensus on screening practices and the under-emphasis of ef-
ficient collaboration with PCPs.35–37 Echoing this concern, endocri-
nologists and hepatologists in the current study reported challenges 
collaborating with PCPs, despite the critical role that PCPs play in 
detection and referral to these specialists.34

The results of this study show significant consideration of the in-
vasiveness of biopsy and perceived unreliability of biomarker testing 
to detect NASH and monitor disease progression, especially when 
even common comorbidities are shown to complicate decision-
making, and no treatments are approved. The limitations of these 
procedures are recognized,38 especially when facing accessibility 

issues in remote or non-academic settings. This presents a clinical 
practice gap, since at the same time, there is a need for specialists 
to improve their knowledge of, and engagement with, emerging 
research using non-invasive human modelling, for example,39 and 
other technologies currently in development.40 Addressing this need 
through educational interventions would ensure that specialists ac-
quire the skills and resources to remain at the forefront of innovative 
care when treatment breakthroughs occur.41,42

Lifestyle modifications (e.g. weight management, exercise) have 
shown to improve the health of patients with NASH.43 However, 
providing patients with the education and support needed to make 
meaningful and lasting changes remains a challenge. Many partic-
ipants in this study report a sense of exasperation and scepticism, 
especially in the absence of effective, approved pharmacological ap-
proaches. Though treating patients who have comorbidities is a chal-
lenge, a more rounded approach to managing common comorbidities 
(e.g. diabetes, cardiovascular diseases, etc.) would be improved by 
increased evidence for, and implementation of, targeted lifestyle 
interventions.34 Physicians need to develop novel approaches to 
encourage lifestyle changes.44 In addition, they must enhance their 
knowledge of currently available clinical trials, since, in the absence 
of licensed therapies, those trials offer the only way to access po-
tentially disease-modifying pharmacotherapy. Specialists may be 
hesitant to recommend lifestyle changes due to the burden of re-
sources needed to counsel patients.45 They may also require sup-
port to effectively use precision medicine to stratify patients into 
risk subgroups, and to further validate novel tools and technologies 
to aid decision-making.46 Providing that support may establish a 
strong base for improving skills to select the best strategies within 
the limited treatment landscape, while also establishing an ability to 
counsel and educate patients, thereby contributing to a multifaceted 
approach to patient care.

Diverse skills within a team of HCPs are needed to manage a com-
plex disease like NASH with all its implications for patient health and 
long-term care. Despite country variation, each region investigated 
could benefit from specific educational interventions related to in-
terdisciplinary coordination of care. These interventions should in-
clude shared responsibility for patient engagement and be designed 
to improve communication with PCPs. Additionally, these efforts 
should include patient education and increased monitoring related 
to disease progression and lifestyle changes47 as part of a multidis-
ciplinary team, as is suggested by the findings of this study and else-
where.48,49 Although an in-depth discussion of proposed models of 
multidisciplinary practice is beyond the limits of this discussion, a 
model of care has been developed in a recent review by Lazarus et al. 
(2021).34 In addition, others have considered how this model can be 
applied to encourage individual patient behaviour changes, as well 
as expand the view so as to play a role in contextualizing care for 
NAFLD/NASH as a global public health initiative.34,43,50

The results of this study reveal gaps in knowledge, skills and 
confidence when treating patients with this increasingly common 
condition. A lack of consensus on screening and diagnosis, as well 
as an absence of approved treatments, has created a situation 
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where specialists are without the resources needed to provide pa-
tients with the best care. Efforts to build the knowledge base and 
skills of HCPs in counselling and action planning related to lifestyle 
intervention may be considered outside usual practice; however, 
they should be considered essential for this patient population. A 
review of such initiatives has suggested that lifestyle interventions 
(whether by improving the individual's skill set or involving allied 
HCPs) can benefit patient outcomes when it comes to a range of 
common diseases like obesity and certain cancers, as well as have 
a positive impact on health economics overall.44 Existing educa-
tion that focuses on lifestyle decisions could further highlight the 
importance of monitoring and managing the contributing factors 
that are related to NASH. In so doing, the focus of the HCP should 
be on guiding patients in a manner designed to proactively facil-
itate shared decision-making to ultimately improve the patient's 
quality of life.

4.1  |  Limitations

The use of purposive sampling (including participants with different 
years of practice and settings), alongside a mixed-method design, 
was to mitigate potential selection bias and the limited represent-
ativeness of lower sample size studies. In addition, the location of 
participants in high-income countries should be considered a limita-
tion when generalizing the findings more broadly. Several findings 
indicated the importance of PCPs for NASH but that perspective 
was beyond the scope of this study.

5  |  CONCLUSION

This study identified challenges in screening, diagnosis, treatment 
and management of NASH, which correspond to the educational 
needs of physicians involved in the care of patients with this con-
dition. Since evidence-based CME and continuing professional de-
velopment are increasingly required, these findings should be taken 
into consideration when developing future interventions. To inform 
local educational activities/offerings, location-specific needs as-
sessments should be conducted to ensure that unique features/roles 
of each setting are taken into consideration to maximize the benefits 
of precise activities for targeted learners. A key finding of this study 
was the importance of the role of PCPs in patient health and treat-
ment success; therefore, further studies that focus on that group 
specifically are warranted.
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