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Practitioners Providing Care for Persons 
With Severe Mental Disorders Should 
Routinely Screen for Metabolic 
Dysfunction–Associated Steatotic 
Liver Disease 
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P ersons living with severe mental 
disorders are differentially 
affected by liver diseases of 

various etiologies (eg, infectious, 
alcohol-related).1,2 The high and 
increasing prevalence of obesity, type 
2 diabetes mellitus (T2DM), and 
metabolic syndrome in persons with 
severe mental disorders is amply 
documented as is the elevated risk of 
cardiovascular disease and mortality.3,4 

Less emphasized in the clinical 
characterization of cardiometabolic 
risk in persons with severe mental 
disorders is metabolic-related liver 
diseases.5,6 The relevance of detecting 
metabolic liver diseases is underscored 
by their contribution to advanced 
fibrosis, cirrhosis and hepatocellular 
carcinoma as well as cardiovascular 
disease.5 Whereas simply steatosis 
confers a significant mortality risk 
(adjusted hazard ratio 1.71), a dose- 
response relationship exists between 
the severity of metabolic diseases and 
all-cause mortality, notably from 
cirrhosis and extrahepatic cancers.5 

Despite the high occurrence of 
metabolic liver diseases in persons 
with psychiatric disorders, routine 
screening in the psychiatric 
population is underrepresented in 
screening protocols for persons at risk 
for metabolic liver disease.6 

Metabolic-related liver diseases are 
a group of pathophysiologically related 
conditions that are conceptualized 
across a spectrum of severity. Hepatic 
steatosis is defined as present when 
more than 5% of hepatocytes are 
steatotic in the absence of significant 

ongoing or recent alcohol consumption 
and/or other known causes of liver 
disease (eg, medications, infectious 
disease).7 Hepatic steatosis is 
associated with 2 major conditions 
notably nonalcoholic fatty liver 
disease (NAFLD) and alcoholic fatty 
liver disease (AFLD).8 NAFLD has 
been renamed as metabolic 
dysfunction–associated steatotic liver 
disease (MASLD).9,10 

MASLD is defined as the presence 
of hepatic steatosis (confirmed by 
imaging, blood biomarkers, or biopsy) 
and a minimum of at least 
1 cardiovascular risk factor: (1) body 
mass index ≥25 kg/m2 (≥23 kg/m2 in 
Asian) or waist circumference >94 cm 
in men, >80 cm in women, or ethnicity 
adjusted; (2) fasting serum 
glucose ≥100 mg/dL (≥5.6 mmol/L) 
or 2-hour postload glucose 
level ≥140 mg/dL (≥7.8 mmol/L) or 
HbA1c ≥ 5.7% or on specific drug 
treatment; (3) blood pressure ≥130/ 
85 mmHg or specific drug treatment; 
(4) plasma triglycerides ≥150 mg/dL 
(≥1.70 mmol/L) or specific drug 
treatment; and (5) plasma HDL 
cholesterol <40 mg/dL (<1.0 mmol/L) 
for men and <50 mg/dL (<1.3 mmol/ 
L) for women or specific drug 
treatment.11 Metabolic 
dysfunction–associated steatohepatitis 
(MASH) is defined by histological 
findings of lobular inflammation and 
hepatocyte ballooning with or without 
fibrosis.11–13 

It is estimated that ∼25% of the 
adult population in the US meet 
criteria for MASLD, with higher 

estimates in persons living with 
obesity, those with T2DM, and those 
meeting criteria for metabolic 
syndrome.7 The prevalence of MASH 
in the general population is estimated 
to be higher in persons with obesity 
(ie, ∼25%–30%) and persons with 
diabetes mellitus (ie, ∼30%–40%).7 

The percentage of persons with 
MASLD with liver biopsy evidence of 
MASH is approximately 20%–60%, 
wherein the population-based 
prevalence of MASH in the US has 
been estimated at approximately 
3%–6%.7,14 Of persons living with 
MASH, it is estimated that 
approximately 10%–25% may develop 
various stages of advanced fibrosis 
and cirrhosis.14,15 MASH is the most 
common reason for liver transplant 
among women, and it is projected to 
be a more common reason for liver 
transplant than alcohol liver disease 
in the general population.14 

Liver fibrosis is defined as the 
excessive accumulation of extracellular 
matrix proteins and is observed in 
multiple types of liver diseases.16 Liver 
biopsy is the preferred method for the 
confirmatory diagnosis of liver 
fibrosis.17 Hepatic injury due to liver 
fibrosis is associated with activation of 
hepatic stellate cells that transition to 
myofibroblasts.18,19 Multiple 
semiquantitative staging systems have 
been proposed for liver fibrosis.19 For 
example, the METAVIR, perhaps the 
most common scoring system, consists 
of scores from F0, F1, F2, F3, and F4, 
which are defined as no fibrosis, portal 
fibrosis without septa, portal fibrosis 
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with few septa, septal fibrosis, and 
cirrhosis, respectively.20,21 The purpose 
of fibrotic staging is to identify 
eligibility for therapy and to track 
progress in the presence of a 
therapeutic intervention.20 

In addition to being associated with 
progressive hepatic impairment, the 
aforementioned metabolic liver 
diseases are also associated with 
change in the availability and/or 
function of cytochrome P450 enzyme 
families 1, 2, and 3 activity.22,23 For 
example, microsomal messenger 
ribonucleic acid (mRNA) levels for 
CYP1A2, CYP2D6, and CYP2E1 were 
decreased with MASLD progression.22 

Furthermore, protein expression of 
CYP1A2, CYP2C19, CYP2D6, CYP2E1, 
and CYP3A4 tends to decrease with 
MASLD progression.22 It is estimated 
that approximately 75% of all drugs 
are biotransformed by cytochrome 
P450 enzymes, suggesting a potential 
for clinically meaningful impact on 
drug metabolizing enzymes which may 
potentially affect efficacy, tolerability, 
and/or safety.22 

As stated earlier, the presence of 
metabolic liver diseases are 
significantly higher in persons living 
with severe mental disorders (eg, 
MASLD).23,24 Whereas it is well 
recognized that infectious liver 
diseases differentially affect the 
psychiatric population, the high 
prevalence of MASLD in persons with 
severe mental illnesses has been 
relatively less emphasized. For 
example, the rates of steatotic liver 
diseases in major depressive disorder 
(odds ratio [OR] = 1.65), bipolar 
disorder (OR = 1.76), and 
schizophrenia (OR = 2.01) are posited 
to be as high, and possibly higher than, 
population-based estimates.25–29 

The high rate of metabolic liver 
diseases in persons with severe mental 
illness is a consequence of aggregating 
risk factors in this population 
(eg, obesity, T2DM) as well as 
shared pathophysiologic 
mechanisms including 
hypothalamic–pituitary–adrenal 
dysregulation and alterations in the 
innate and adaptive inflammatory 

system, as well as contextual, social, 
and economic determinants of 
health.30 In addition, a large 
percentage of psychiatric drugs have 
a high propensity for clinically 
significant weight gain and/or 
metabolic disruption (eg, select 
antipsychotics).31 

Consensus exists across national 
and international obesity, diabetes 
mellitus, and liver disease clinical 
practice guidelines, as well as expert 
opinion statements, that persons at 
risk for fibrotic MASLD should be 
routinely screened.7,32 The impetus to 
screen for MASLD derives not only 
from the morbidity associated with 
MASLD-related disorders, but also in 
recognition of the fact that less than 
5% of persons with MASLD are aware 
of having liver disease.33 Screening 
recommendations for metabolic liver 
disease in the general population are 
persons who live with prediabetes, 
diabetes mellitus, obesity and 
metabolic syndrome which are 
overrepresented in the psychiatric 
population.5 In addition, polycystic 
ovarian syndrome (PCOS), a risk 
factor for fibrotic liver disease, occurs 
more commonly in women living with 
bipolar disorder when compared to 
the general population.7,34–37 

Although multiple screening 
approaches exist for fibrotic liver 
disease, the preferred noninvasive 
initial test is the Fibrosis-4 (FIB-4).7 

The FIB-4 is an index of hepatic 
fibrosis and is derived from a 
computation of age, plasma 
aminotransferases (ie, aspartate 
aminotransferase [AST] and alanine 
aminotransferase [ALT]), and platelet 
count. The calculation of FIB-4 is as 
follows: age (years) AST (U/L)/[PLT 
(109/L) ALT ½ (U/L).7 The FIB-4 
determines whether the need exists for 
subsequent biopsy. 

In accordance with clinical practice 
guidelines proposed by the European 
Association for the Study of the Liver, 
the European Association for the 
Study of Diabetes, and the European 
Association for the Study of Obesity 
(EASL-EASD-EASO),28 a person 
whose FIB-4 is less than 1.3 is 

assumed to be at low risk of advanced 
fibrotic liver disease and may be 
reassessed every 1–3 years. Risk of 
advanced fibrosis is increased in 
individuals with a FIB-4 greater than 
1.3 (or greater than 2.0 in persons over 
65 years of age).28 With respect to the 
care pathway for each patient, the next 
steps are influenced by patients’ overall 
history and available resources. 

For persons with FIB-4 evidence 
suggestive of advanced fibrosis, they 
could be evaluated by liver 
elastography (ie, vibration-controlled 
elastrography), which measures liver 
stiffness and provides staging of 
fibrosis.28 It is recommended that liver 
elastography occur in persons who have 
FIB-4 values close to 2.67 or have high- 
risk conditions (eg, T2DM).27 It is also 
a recommendation that if FIB-4 is 
between 1.3 and 2.67, patients 
implement lifestyle change with risk 
factor, diet, and lifestyle modification 
and targeting of comorbidities for up to 
1 year, followed by a reevaluation of 
FIB-4. If the FIB-4 remains elevated 
at that time, liver elastography would 
be recommended.28 

It is recommended that all persons 
with severe mental disorders have 
weight and body mass index measured 
and that consideration also be given 
for evaluating waist circumference.31 In 
addition, all patients should have the 
FIB-4 completed, as per guidance in 
the general population, for persons 
at risk of metabolic-related liver 
diseases. Targeting and treating 
psychiatric comorbidity associated 
with obesity (eg, binge eating disorder, 
attention-deficit/hyperactivity 
disorder) is recommended, as is 
treating risk factors and comorbidities 
of metabolic-related liver disease (eg, 
T2DM).31 Selection and sequencing of 
psychiatric pharmacologic treatments 
with lower propensity to weight gain 
and metabolic disruption should be 
prioritized. As with all persons living 
with metabolic liver diseases, lifestyle 
modification, diet and nutritional 
counseling and pharmacologic 
treatment should be considered.31 

The US Food and Drug 
Administration has approved 
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resmetirom and semaglutide for the 
treatment of MASH in adults with 
moderate-advanced liver fibrosis.38 In 
addition, off-label use of other 
glucagon-like peptide-1 receptor 
agonists (GLP-1RAs) may be 
considered wherein preliminary 
evidence of efficacy is reported in 
metabolic liver diseases with 
improvements in MASH.39 Moreover, 
GLP-1RAs are recommended as 
treatment options for psychotropic 
drug–related weight gain and can also 
be considered as off-label treatments for 
other conditions associated with MASLD 
that are known to occur at a higher rate 
in the psychiatric population (eg, binge 
eating disorder, PCOS).31,40 

Parenthetically, GLP-1RAs are currently 
in development for the treatment of 
several mental, neurologic and 
substance-use disorders.41–43 Further 
pharmacologic strategies to consider 
might include pioglitazone which may 
have beneficial effects on MASH as well 
as decrease overall liver fat.5,44–48 

In summary, all persons living with 
severe mental illnesses, who have a 
high risk of metabolic liver diseases, 
should be routinely screened for 
MASLD. The screening for MASLD 
should be part of a comprehensive and 
integrated psychiatric and medical 
assessment of the patient that also 
includes evaluation of social and 
economic determinants of health, risk 
factors for cardiometabolic disorders, 
and measurement of anthropometrics 
and metabolic parameters.49 
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