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ABSTRACT

BACKGROUND AND AIMS: Severity of fibrosis is the
driver of liver-related outcomes in metabolic dysfunc-
tion-associated steatotic liver disease (MASLD), and
non-invasive testing such as fibrosis-4 (FIB-4) score is
utilized for risk stratification. We aimed to determine if
primary care patients at risk for MASLD and advanced
fibrosis were evaluated with subsequent testing. A sec-
ondary aim was to determine if at-risk patients with nor-
mal aminotransferases had advanced fibrosis.
METHODS: Primary care patients at increased risk for
MASLD with advanced fibrosis (n=91,914) were iden-
tified using previously established criteria. Patients
with known alternative/concomitant etiology of liver
disease or cirrhosis were excluded. The study cohort
included patients with calculated FIB-4 score in 2020
(n=52,006), and stratified into low, indeterminate, and
high likelihood of advanced fibrosis. Among those at
indeterminate/high risk, rates of subsequent testing
were measured.

RESULTS: Risk stratification with FIB-4 character-
ized 77% (n=40,026) as low risk, 17% (n=8847) as
indeterminate, and 6% (n=3133) as high risk. Among
indeterminate/high-risk patients (n=11,980), 78.7%
(n=9433) had aminotransferases within normal limits,
0.95% (n=114) had elastography, and 8.2% (n=984)
were referred for subspecialty evaluation.
CONCLUSION: In this cohort of primary care patients
at risk for MASLD with fibrosis, the FIB-4 score iden-
tified a substantial proportion of indeterminate/high-
risk patients, the majority of which had normal ami-
notransferase levels. Low rates of subsequent testing
were observed. These data suggest that a majority of
patients at increased risk for liver-related outcomes
remain unrecognized and highlight opportunities to
facilitate their identification.
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Abbreviations

NAFLD Non-alcoholic fatty liver disease

NASH Non-alcoholic steatohepatitis

MASLD Metabolic dysfunction-associated steatotic liver

disease
FIB-4 Fibrosis-4
T2DM Type 2 diabetes mellitus
ELF Enhanced liver fibrosis
VCTE Vibration controlled transient elastography
NPV Negative predictive value
NIT Non-invasive testing
EHR Electronic health record
CDS Clinical decision support
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BACKGROUND

The prevalence of non-alcoholic fatty liver disease (NAFLD)
in the general population of adults is estimated to be 25-30%
and it is generally asymptomatic, hindering early diagnosis.’
This number is likely to increase further given the associa-
tion between NAFLD, type 2 diabetes mellitus (T2DM),
and obesity.>? These associations indeed gave rise to the
more descriptive terminology the field has recently shifted
to, metabolic dysfunction-associated steatotic liver disease
(MASLD) .* Metabolic dysfunction-associated steatohepati-
tis ° is essentially the subset of MASLD patients with associ-
ated steatohepatitis and/or development of fibrosis (formerly
NASH). Estimates in the US suggest patients with advanced
fibrosis defined as bridging fibrosis (F3) or compensated cir-
rhosis (F4) will number 7.94 million and account for 29%
of MASH cases by 2030.° The fibrosis stage is strongly cor-
related with liver-related outcomes and death, with advanced
fibrosis associated with an exponentially greater risk of
liver-related morbidity and mortality than earlier stages of
fibrosis.”® Thus, identifying patients at the highest risk for
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advanced fibrosis would allow appropriate intervention that
may prevent future liver-related complications.’

Aminotransferase abnormalities alone do not adequately
capture patients with MASLD who have advanced fibrosis.'’
Non-invasive testing "Tincludes both indirect (i.e., fibrosis-4
[FIB-4] index) and direct serologic markers (i.e., enhanced
liver fibrosis score [ELF]), as well as elastography (i.e., vibra-
tion controlled transient elastography [VCTE]) .'> Non-inva-
sive testing (NIT) is preferred over liver biopsy for identifying
patients at risk for MASLD given that NIT is readily avail-
able, and that liver biopsy is an imperfect gold standard that is
invasive and impractical at the population level.'"!"13715 The
use of indirect NIT allows the screening of patients for which
a confirmatory NIT (i.e., subsequent testing) or liver biopsy
may be warranted for more definitive evaluation.

Accurately identifying the at-risk population for appropri-
ate testing improves the predictive characteristics of NIT and
provides the framework of sequential testing recommended
by the American Gastroenterology Association and the Euro-
pean Association for the Study for the Liver.'*!* Risk factors
for MASLD including T2DM and metabolic syndrome have
long been recognized to be associated with an increased risk
of MASH and/or advanced fibrosis.!®!” Combining FIB-4
score > 1.3 and diabetes as the criterion may minimize the
number of indeterminate scores undergoing subsequent
VCTE.!*!8 Some screening algorithms solely utilize NIT
for risk stratification to avoid liver biopsy completely.'* As
most patients at risk for MASLD are seen in primary care
clinics, the American Association of Clinical Endocrinol-
ogy suggests that primary care is the ideal setting for the
identification of individuals at risk for advanced fibrosis."”

The aims of this study were (1) to determine the preva-
lence of low, indeterminate, and high risk for MASLD with
advanced fibrosis in the primary care setting based upon NIT
(FIB-4 score) and the number who underwent subsequent
testing for risk stratification (elastography or subspecialty
evaluation), and (2) to determine the number of patients with
normal aminotransferase levels who had advanced fibrosis
based on NIT. Prior work has focused on risk stratification
of primary care patients with known diagnoses of MASLD.
This study included the general primary care population at
risk for MASLD (with or without preceding diagnosis), thus
allowing insight into the detection of advanced fibrosis in
previously undiagnosed patients in addition to those with
known MASLD.

METHODS
Cohort Selection

This retrospective cohort study was conducted at primary
care clinics affiliated with an academic tertiary medical
center. The target cohort was obtained by applying a set
of inclusion and exclusion criteria to identify patients in

primary care clinics within the Atrium Health Wake For-
est Baptist (AHWFB) primary care network. Patient demo-
graphics and clinical administrative data were extracted from
the electronic health record (EHR).

The general population in the AHWFB primary care net-
work included all adult patients with a primary care visit dur-
ing the calendar year of 2020 (n=1,032,812). The primary
care network includes approximately 60 outpatient primary
care practices comprising over 300 providers. Patients with
known alternative and/or concomitant etiology for liver dis-
ease and established cirrhosis were excluded based on ICD-10
codes listed in the Supplemental Material (n=244,740). The
at-risk population for advanced fibrosis was identified based
on criteria outlined by Kanwal and colleagues.'® This popula-
tion (n=91,914) was defined by patients with a (1) diagno-
sis of T2DM based on ICD-10 codes or (2) at least two of
the following metabolic risk factors: obesity (BMI>30 kg/
m?), hypertension (based on ICD-10 codes), pre-diabetes
(based on ICD-10 codes or HgAlc level between 5.7 and
6.4), triglycerides > 150 mg/dL, reduced HDL (<40 mg/
dL in males, <50 mg/dL in females). Additionally, patients
with ICD-10 codes for NAFLD or NASH (no existing codes
for MASLD or MASH at time of the study) and elevated
aminotransferase levels (two aminotransferase measure-
ments > upper limit of normal at least 6 months apart) qualified.

The study cohort (n=52,006) was identified by filtering
for all necessary parameters to calculate the FIB-4 score
(age, AST, ALT, platelet count). Inclusion into the study
cohort required that laboratory parameters be drawn on the
same day within the calendar year 2020. FIB-4 scores were
then calculated post hoc. Based upon established cut-offs
for the FIB-4 score, the cohort was stratified into low risk
(< 1.3 or<?2 for patients > 65 years old), indeterminate risk
(1.3-2.67 or 2-2.67 for patients > 65 years old), and high
risk (>2.67) for advanced fibrosis.”’ Patients with indeter-
minate or high-risk FIB-4 scores were combined into the
“increased risk” group (i.e., recommended to undergo sub-
sequent testing).'® Figure 1 is a flow diagram of the cohort
selection.

Outcome Measures

Outcome measures were the proportion of patients at
increased risk of advanced fibrosis based on FIB-4 score
who received further testing: either elastography or refer-
ral for subspecialty evaluation (GI or hepatology), respec-
tively. The subsequent testing had to be performed within
12 months of the date of the calculated FIB-4 score. We
also determined the number of patients who had advanced
fibrosis based on FIB-4 score with normal aminotransferase
levels and characterized those who also had elastography.
We reported frequencies and proportions for all compari-
sons. Statistical tests included #-tests as well as chi-square
tests, as appropriate. Data cleaning and statistical analyses
were performed using R statistical software, version 4.2.3.
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Figure 1 Flow chart of primary care patients at risk for MASLD with advanced fibrosis. Abbreviation: AGA, American Gastroenterologi-
cal Association; FIB-4, fibrosis-4; GI, gastroenterology.

RESULTS
Patient Characteristics

A total of 52,006 patients met the inclusion criteria. Demo-
graphic information, comorbid medical conditions, mean
FIB-4 components, and thrombocytopenia are outlined in
Table 1. The average age of the cohort was 62 years and
55.8% were female. The majority of patients identified
as white or Caucasian and non-Hispanic/Latino/Spanish
(72.8% and 95.8%, respectively). The prevalence of ICD-
10 coded NAFLD or NASH in the cohort was 5.3%. The
overall prevalence of obesity, pre-diabetes, T2DM, hypertri-
glyceridemia, and hypertension was 56.3%, 36.1%, 45.7%,
40.0%, and 89.7% respectively. Risk stratification using
the FIB-4 score characterized 77.0% (n=40,026) as low
risk and 23.0% (n=11,980) as increased risk. Normal ami-
notransferase levels were observed in 95.4% (n=38,190)
of patients at low risk and in 79.3% (n=9506) of patients
at increased risk as stratified by the FIB-4 score. There

was 23.3% (n=2792) of patients with increased risk based
on FIB-4 score with thrombocytopenia compared to 6.0%
(n=3097) of the cohort.

Thrombocytopenia (defined as platelet count < 150 x 10°/L)
was present in 6% of the study population (n=3097). Throm-
bocytopenia was more prevalent among patients with
increased risk FIB-4 scores (23.3%) compared to low-risk
scores (0.8%).

Subsequent Testing

Among those with high-risk FIB-4 scores (n=3133), 1.7%
(n=53) underwent elastography (VCTE or ultrasound-based)
and 8.2% (n=256) were referred for subspecialty evaluation.
In patients at indeterminate risk (n=8847), those rates were
0.7% (n=61) and 8.2% (n="728), respectively. When combin-
ing indeterminate and high-risk patients into one group (i.e.,
increased risk), 1.0% (114) had some form of elastography and
8.2% (984) were referred for subspecialty evaluation (Table 2).
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Table 1 Cohort Characteristics Overall and Stratified into Low and Increased Risk (Those Needed Subsequent Testing) of Advanced
Fibrosis Based on FIB-4 Score. Abbreviations: FIB-4, fibrosis-4; NAFLD, Non-alcoholic fatty liver disease; NASH, non-alcoholic steato-

hepatitis
. Increased Risk
Total L(;:IVBR;Sk (Indeterminate and High)
- FIB-4 p-value
(n=52006) (n=40026) (n=11980)
Sex <0.001
Female 29040 (55.8%) 23454 (58.6%) 5586 (46.6%)
Male 22966 (44.2%) 16572 (41.4%) 6394 (53.4%)
Race <0.001
Asian 1034 (2.0%) 841 (2.1%) 193 (1.6%)
Black or African American 10702 (20.6%) 8334 (20.8%) 2368 (19.8%)
White or Caucasian 37867 (72.8%) 28900 (72.2%) 8967 (74.8%)
Other 2291 (4.4%) 1865 (4.7%) 426 (3.6%)
Refused/Unknown 112 (0.2%) 86 (0.2%) 26 (0.2%)
Ethnicity <0.001
Hispanic, Latino or Spanish 1891 (3.6%) 1532 (3.8%) 359 (3.0%)
Not Hispanic, Latino or Spanish 49826 (95.8%) 38259 (95.6%) 11567 (96.6%)
Other 3(0.0%) 3(0.0%) 0 (0%)
Refused/Unknown 286 (0.6%) 232 (0.6%) 54 (0.5%)
Comorbidities
Obesity 29294 (56.3%) 23823 (59.5%) 5471 (45.7%) <0.001
Type 2 Diabetes 23775 (45.7%) 17955 (44.9%) 5820 (48.6%) <0.001
Hypertension 46629 (89.7%) 35651 (89.1%) 10978 (91.6%) <0.001
Prediabetes 18777 (36.1%) 14404 (36.0%) 4373 (36.5%) 0.308
Hypertriglyceridemia 20804 (40.0%) 16318 (40.8%) 4486 (37.4%) <0.001
Low High-density Lipoprotein (HDL) 24710 (47.5%) 19093 (47.7%) 5617 (46.9%) 0.12
Mean Fib-4 Components (+SD)
Age 62 (+ 14) 60 (£ 14) 68 (£ 13) <0.001
AST 25 (+ 46) 22 (£ 19) 33 (+ 89) <0.001
ALT 24 (& 46) 20 (+8.3) 38 (+93) <0.001
Platelets 250 (+ 75) 270 (+ 70) 180 (+ 49) <0.001
AST/ALT Normal Range 47778 (91.9%) 38272 (95.6%) 9506 (79.3%) <0.001
Thrombocytopenia 3097 (6.0%) 305 (0.8%) 2792 (23.3%) <0.001
NAFLD/NASH 2679 (5.2%) 1854 (4.6%) 825 (6.9%) <0.001
Elqstogrqphy Among the 114 patients with FIB-4 score suggesting

Patients with increased risk FIB-4 scores were 3.4 times
more likely to have elastography ordered compared to the
low-risk FIB-4 group (CI 2.6-4.4; p <0.001). Patients with
pre-existing diagnosis of NAFLD or NASH were 16.5 times
more likely to have elastography ordered compared to those
without the diagnosis (CI 12.8-21.4; p <0.001). Among
patients with T2DM, there was no difference in the number
of patients undergoing elastography.

increased risk of advanced fibrosis who underwent elastog-
raphy, there were eight invalid studies. Elastography charac-
terized 41.2% (n=47) of them with advanced fibrosis, while
51.8% (n=59) were characterized as no advanced fibrosis.
When stratified by FIB-4 score, 54.7% (29/53) of patients
with a high FIB-4 score had concordant elastography. In
patients with indeterminate FIB-4 scores, 29.5% (18/61)
had elastography suggesting advanced fibrosis. There was a
small subset of patients with indeterminate/high-risk FIB-4

Table 2 Orders Placed for Subsequent Testing Stratified Based on Low and Increased Risk of Advanced Fibrosis Based on FIB-4 Score.
Abbreviations: FIB-4, fibrosis-4; NAFLD, non-alcoholic fatty liver disease; NASH, Non-alcoholic steatohepatitis

Low Risk Incre.ased Risk .
FIB-4 (Indeterminate and High) p-value
FIB-4
(n=40026) (n=11980)
Subsequent Testing
Elastography 112 (0.3%) 114 (1.0%) <0.001
Subspecialty Referral 3239 (8.1%) 984 (8.2%) 0.68
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scores with normal aminotransferase levels who underwent
elastography (n=45). Among those, elastography character-
ized 22.2% (n=10) as having advanced fibrosis.

Subspecialty Referral

The cohort was stratified based on referral for subspecialty
evaluation by FIB-4 score (low vs. increased risk), pre-exist-
ing diagnosis of NAFLD or NASH, and presence of T2DM.
There was no difference observed in subspecialty referral
stratified by FIB-4 score. Patients with a pre-existing diag-
nosis of NAFLD or NASH were 1.7 times more likely to be
referred for subspecialty evaluation (CI 1.6-1.9; p <0.001),
while patients with T2DM were 1.1 times more likely to
referred (CI 1.03—1.1; p=0.002).

DISCUSSION

Among a large population of patients evaluated in primary
care clinics who are at risk for MASLD and advanced liver
fibrosis, approximately one-quarter (23%) have an indeter-
minate or high-risk FIB-4 score (i.e., increased risk) that
warrants subsequent testing for advanced fibrosis. Of those
meeting the criteria for further testing, less than 1% under-
went elastography, and less than 10% underwent subspe-
cialty evaluation, suggesting a substantial proportion of
patients and their providers were unaware of their risk for
liver-related morbidity and mortality. These data suggest that
patients with MASLD at increased risk for advanced fibrosis
are underdiagnosed and are at risk for developing potentially
preventable liver-related-complications.

Though risk factors for MASLD are well established, pre-
viously published data suggest underdiagnosis of MASLD in
the primary care setting.”"">? In a large Medicare claims data-
base (> 10 million patients assessed), the reported prevalence
of MASLD was 5.7%.% This is supported in the current
study as only 5.3% of the cohort at risk for MASLD were
carrying an ICD-10 diagnosis of NAFLD or NASH. This is
discordant with the previously reported 25% of the general
population,' indicating significant under-recognition of the
disease. Although not all patients with metabolic risk factors
develop MASLD, it is estimated that their risk is 1.3-1.7
times higher than the general population.?* In patients with
T2DM, the prevalence of MASLD ranges from 30 to 75%."!
Despite this strong association, we did not observe signifi-
cant differences in subsequent testing based on the presence
of T2DM, further highlighting under-recognition.

Utilization of a faulty diagnostic heuristic could be a
potential reason for the under-recognition of MASLD.
While using the FIB-4 scores to identify at-risk patients is
well-established, previous studies suggest that providers
may instead rely upon liver enzymes as a screening heuris-
tic for MASLD.?? Elevated aminotransferase levels should
alarm providers to investigate hepatic injury, but normal

aminotransferase levels do not necessarily reflect the absence
of liver disease. In fact, aminotransferase levels can be nor-
mal in patients with MASLD/MASH and advanced fibrosis
and cirrhosis on biopsy.'®?>?° In the present study, just under
one-quarter (22%) of patients with normal aminotransferase
levels had advanced fibrosis/cirrhosis based on elastogra-
phy. Alarmingly, 64.2% of patients in our study with high
FIB-4 scores had aminotransferase levels within the nor-
mal range (as defined by their local lab). Thus, it is unlikely
those patients would have “raised suspicion” in their PCPs of
underlying liver disease, highlighting a major shortcoming
of relying on aminotransferase levels alone.

Only recently have the identified risk factors and the
sequential use of NIT in screening patients at risk been codi-
fied into recommendations by US professional societies.!?
However, specific risk factors for MASLD (i.e., T2DM, met-
abolic syndrome) have long been recognized to be associated
with an increased risk of MASH and/or advanced fibrosis,
and the diagnostic utility of the FIB-4 score for identifying
at-risk patients was well-established prior to the publication
of the 2021 ACG Clinical Pathway.'”*” The main objective
in primary care clinics is to identify the large proportion of
MASLD patients at low risk for advanced fibrosis, as only a
minority (3-5%) of patients with MASLD will progress to
cirrhosis.”®?” In this setting, the excellent negative predictive
value (~90%) of the widely available/cost-effective FIB-4
score can exclude advanced fibrosis and identify low-risk
patients who do not require additional testing.'**° Though
these patients are at decreased risk of liver-related morbidity/
mortality compared to those with higher degrees of fibrosis,
they remain at risk for death from cardiovascular disease and
non-hepatic malignancy.! In this population, management
of metabolic syndrome components may both decrease the
risk of fibrosis progression and improve non-liver-related
morbidity/mortality.

The FIB-4 score identifies a substantial proportion of
patients in the indeterminate or high-risk category (i.e.,
increased risk) needing further evaluation. In the US, it is
estimated that 20.3 million patients would be categorized
as indeterminate or high-risk based on the FIB-4 score.'®
Due to the low positive predictive value of FIB-4 score for
advanced fibrosis, especially within the indeterminate popu-
lation, subsequent assessment strategies such as elastogra-
phy or serum tests are recommended to evaluate for liver
fibrosis.!*!* In those patients undergoing further assessment
(i.e., elastography), it is suggested those patients who remain
at indeterminate or high risk and/or have discordant find-
ings undergo additional testing (i.e., subspecialty referral
and/or liver biopsy). The objective in this population is to
identify patients with advanced fibrosis/cirrhosis so targeted
and evidence-based interventions that improve morbidity
and mortality can be appropriately initiated (i.e., variceal
and hepatocellular carcinoma screening). Thus, identifying
patients with advanced liver fibrosis has important clinical
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implications. Prior population-based data suggest approxi-
mately 4% of patients with indeterminate FIB-4 scores will
have elastography suggesting advanced fibrosis, thus re-clas-
sifying these patients as high-risk.'® If our entire indetermi-
nate risk population (n=_8847) were screened with elastog-
raphy, there would be an additional 354 patients diagnosed
with advanced fibrosis. However, in our study, 0.7% (n=61)
of the entire indeterminate risk population was screened
and only 18 patients were diagnosed with advanced fibro-
sis, leaving a majority of patients with advanced fibrosis
undiagnosed.

With the rising prevalence of MASLD, we can expect
further strain on limited healthcare resources and exac-
erbation of the already substantial economic burden.?!*3?
Given the large number of patients with MASLD, a com-
mon clinical question raised by PCPs is which patients
to refer for subspecialty evaluation. A 2018 prospective
longitudinal cohort study from the UK implemented a
two-step screening pathway in the primary care setting
utilizing FIB-4 score as the initial screening test. Prior
to introduction of the pathway, 66% of patients referred
for subspecialty evaluation had a baseline FIB-4 score
suggesting low risk of advanced fibrosis (i.e., referral
could have been avoided).*? Following implementation,
they observed an 80% decrease in unnecessary refer-
rals. Furthermore, the pathway increased the detection
of advanced fibrosis and cirrhosis five-fold and three-
fold, respectively. These real-world data demonstrate that
implementing screening pathways will likely optimize use
of the limited available resources. This group also demon-
strated the cost efficiency of such screening programs.**

Limitations to our study must be acknowledged. The study
period preceded the publication of the American Gastroen-
terology Association (AGA) Clinical Care Pathway in 2021,
which outlines a strategy for screening at-risk patients.'?
Available data did not allow determination of the frequency
with which PCPs calculated FIB-4 scores in clinical practice
during the study period (calculated post hoc). This raises
two troublesome but equally important possibilities. First,
our data may reflect the previously reported low utilization of
FIB-4 scores in clinical practice among PCPs.*® Furthermore,
the low number of patients with elevated liver chemistries
likely resulted in the under-recognition of at-risk patients.
Alternatively, if one were to assume FIB-4 scores were calcu-
lated with regularity during the study period, the data would
suggest inadequate resources to appropriately link identi-
fied at-risk patients to subsequent testing. Additionally, the
study cohort was followed in calendar year 2020, during the
height of the COVID-19 pandemic which may have influ-
enced practice patterns. Reassuringly, similar data collected
from 2012 to 2021 (encompassing 8 years of data collection
not affected by the COVID-19 pandemic) demonstrated that
10.3% of patients underwent confirmatory testing, similar to

the observed rates in the present study.’® Another limitation
of the study is that the specific indication for subspecialty
referral was not known in all patients. Thus, it is likely that
a proportion of referrals observed were in fact for diagno-
ses other than MASLD (i.e., unrelated to liver disease). This
would suggest that MASLD and advanced fibrosis as a rea-
son for referral was even lower than the ~8% observed. We
acknowledge that the generalizability of the results may be
limited as this study was performed within a single healthcare
system; however, our study included over 300 providers at 60
primary care practices. Additionally, the race/ethnic compo-
sition of our population may not be representative of other
geographic locations and/or healthcare systems.

Our study has several strengths. In attempts to overcome
the inherent limitation of using ICD-10 codes, our study cre-
ated a computational algorithm in the EHR (electronic phe-
notyping) for MASLD with risk for advanced fibrosis. We
included utilizing source data from the EHR when possible
(i.e., BMI measurements, measured hemoglobin Alc lev-
els, cholesterol levels, etc.). This likely improved accuracy
in the identification of the at-risk population. Compared to
similar work, our study included a larger study population
because the analysis was not limited to patients previously
diagnosed with MASLD, but rather included the entire pri-
mary care population at risk.’® Thus, we were able to iden-
tify previously undiagnosed patients with MASLD at risk
for advanced fibrosis in addition to those already diagnosed
with MASLD.

The present study suggests that patients with MASLD
at risk for liver-related outcomes remain under-identified,
potentially due to dependence on a historical heuristic (ele-
vated aminotransferase levels). The electronic phenotyping
of MASLD and advanced fibrosis within this study also
highlights an opportunity for screening tools for patients
at risk for MASLD. The computational algorithm for iden-
tification of patients with MASLD and MASH at risk for
advanced fibrosis provides a foundation for further investiga-
tion of EHR-based implementation studies. Acknowledging
the significant responsibilities and time constraints of PCPs,
along with patient-level factors, we hypothesize developing
EHR-based clinical decision support (CDS) tools facilitat-
ing screening and appropriate subsequent testing for patients
will be embraced by patients, providers, and health systems.
Such processes may also allow for optimizing the efficient
use of resources to ensure those with MASLD at the high-
est risk of advanced fibrosis are identified and appropriately
managed to prevent liver-related morbidity and mortality.
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