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Abstract

The intricate relationship between metabolic-associated fatty
liver disease (MAFLD) and maternal complications has rapid-
ly become a significant health threat in pregnant women. The
presence of MAFLD in pregnancy increases the maternal risk
of metabolic complications and comorbidities for both moth-
er and baby. The preexistence or development of MAFLD in
pregnancy is a complex multifactorial disorder that can lead
to further complications for mother and baby. Therefore, as
pregnant women are severely underrepresented in clinical
research, there is a great need for a fair inclusion of this
group in clinical trials. This review aims to explore the ef-
fects of MAFLD during pregnancy in the context of maternal
complications and outcomes and explore the effects of preg-
nancy on the development and progression of MAFLD within
the context of maternal obesity, altered metabolic profiles,
gestational diabetes and altered hormonal profiles. We also
addressed potential implications for the presence of MAFLD
during pregnancy and its management in the clinical setting.
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Introduction

Metabolic-associated fatty liver disease (MAFLD), formerly
known as nonalcoholic fatty liver disease (NAFLD), is the
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most common chronic disease affecting the liver in the US
and probably in most countries across the globe. It is a
metabolic disorder closely linked with abdominal adiposity,
obesity, type 2 diabetes mellitus (T2DM), hypertension, and
cardiovascular disease (CVD) and affects nearly one-quar-
ter of the global population leading to high morbidity and
mortality.12 In recent years, nonalcoholic steatohepatitis
(NASH) has become the most common indication for liver
transplants in women.3:4 With the rising prevalence of obesi-
ty globally, the prevalence of MAFLD is expected to increase
exponentially in the coming years. Emerging data suggests
that the prevalence of MAFLD is becoming alarmingly high
among children and young adults.5~7 MAFLD prevalence in
pregnancy has almost tripled over the past 10 years.8° It is
estimated that there is a 10% prevalence of MAFLD among
women of childbearing age (20-40 years old).10 A recent
large cohort study from South Korea showed that 18.4%
of pregnant women had MAFLD in the first trimester of
pregnancy.l! Higher disease prevalence during pregnancy
is likely in the Western world owing to the higher propor-
tion of obese individuals in these geographical areas. The
reported prevalence of MAFLD using liver ultrasound was
between 17% and 46%, depending on the population and
demographics.10,12,13

Due to the body’s biotransformation experienced dur-
ing pregnancy, pregnancy-related liver diseases are tri-
mester-specific in occurrence. During pregnancy, women
can develop primary liver diseases such as the idiopathic
obstruction to the hepatobiliary tree causing intrahepatic
cholestasis characterized by high conjugated bilirubin lev-
els and high levels of liver enzymes aspartate aminotrans-
ferase (AST) and alanine aminotransferase (ALT) levels.
The presence of MAFLD in pregnancy is implicated in the
development of various maternal health issues, including
maternal hypertensive complications, postpartum hemor-
rhage, and premature birth.8 The risk factors contributing
to MAFLD development and progression in pregnancy are
less clear. The effect of pregnancy on MAFLD development
and progression is of great interest as this will identify risk
factors obstetricians can use to screen this underrepre-
sented group. This increases the relevance of understand-
ing the impact of MAFLD in pregnancy and vice-versa. In
this review, we discuss the impact of MAFLD on maternal
and fetal outcomes in pregnancy with the recommenda-
tion of obstetric management among women with MAFLD
in pregnancy. We also briefly outline the potential impact
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of maternal MAFLD on the offspring’s lifelong metabolic
health.

Pathophysiology of MAFLD in pregnancy

MAFLD is associated with insulin resistance and various
components of the metabolic syndrome, including obesity,
T2DM, hypertension, hyperlipidemia, with T2DM indepen-
dently causing an increased risk of MAFLD by 2-fold.1* As
MAFLD shares many of the risk factors for metabolic syn-
drome, MAFLD is considered the hepatic manifestation of
metabolic syndrome.!> In response to overnutrition (i.e.
a high fat diet) and obesity, there is an increase of free
fatty acid uptake and lipogenesis with decreased fatty acid
oxidation and very low-density lipoprotein (VLDL) secre-
tion, leading to ectopic triglyceride deposition in the liver.16
This hepatic steatosis leads to lipotoxicity-mediated oxida-
tive stress and/or endoplasmic reticulum stress leading to
hepatocyte injury (apoptosis), inflammation, and fibrosis.”
As hepatic lipid deposition and hepatic insulin resistance
often precede the skeletal muscle lipid deposition, mac-
rophage-driven inflammation, extrahepatic insulin resist-
ance, and hyperglycemia, MAFLD often precedes the other
metabolic components of metabolic syndrome.1® Studies
have shown that intrahepatic triglyceride content correlates
more with obesity-related metabolic dysfunction than vis-
ceral obesity.!°

Altered secretion of hepatokines (hormone-like proteins
secreted by the hepatocytes similar to adipokines secreted
by the adipose tissue) including fetuin-A (FETUA), fetuin-
B (FETUB), angiopoietin-like proteins (ANGPTLs), fibro-
blast growth factor 21 (FGF21), selenoprotein P, leukocyte
cell-derived chemotaxin 2 (LECT2), hepassocin, follistatin,
retinol binding protein 4 (RBP4), SPARC-related modular
calcium-binding protein 1 (SMOC1), and growth differentia-
tion factor 15 (GDF15) has been implicated in the develop-
ment and progression of MAFLD and insulin resistance.20
Except for FGF21, all hepatokines impair insulin signaling.
Fetuin-A and LECT2 upregulate pro-inflammatory cytokine
production to promote the macrophage-driven inflamma-
tion. Fetuins, LECT2, and hepassocin upregulate the lipo-
genic genes to enhance hepatic steatosis. On the other
hand, FGF21 suppresses hepatic steatosis.!8

There is a bidirectional association between gestational
diabetes mellitus (GDM) and MAFLD in women.2122 Qw-
ing to the growing number of pregnancies in overweight
and obese women, an increase in GDM pregnancies is a
real concern. Additionally, there is an association between
MAFLD and hypertensive outcomes like gestational hyper-
tension and preeclampsia, independent of high body mass
index (BMI). The pathogenesis of preeclampsia includes the
release of pro-inflammatory cytokines and systemic inflam-
mation caused by obesity, insulin resistance and hyperin-
sulinemia.23 The insulin resistance associated with MAFLD
also results in activation of the renin-angiotensin-aldoster-
one system,24 with the development of hypertension in the
mother as an important consequence.

Children exposed in utero to maternal MAFLD during
pregnancy demonstrated a higher risk of early obesity and
pediatric MAFLD, especially with histologically confirmed se-
vere liver damage.25> Though the heritability of MAFLD from
mother to offspring may be explainable through the asso-
ciation between genetic variants such as patatin-like phos-
pholipase domain-containing protein 3 (PNPLA3) and sus-
ceptibility for hepatic steatosis,25:27 a more possible reason
for the development of MAFLD in the offspring of mothers
with peripartum MAFLD, would be its association with GDM
and other metabolic risk factors.2® Other risk factors associ-
ated with pediatric MAFLD include maternal obesity, gesta-
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tional diabetes, metabolic syndrome in pregnancy, and low
birth weight.2° Thus, MAFLD and GDM exhibit transgenera-
tional effects, whereby the metabolic dysfunction is passed
from one generation to the next, creating a vicious cycle.28
Evidence from human and animal studies showed that met-
abolic syndrome originates from insults in utero, such as
anoxia and overnutrition.39:31 Exposure to hyperglycemia
in utero can also predispose to metabolic dysfunction and
obesity in the offspring.32-35> Maternal hyperglycemia with
transplacental transfer of excess maternal glucose leads
to the development of fetal hyperglycemia, fetal hyperin-
sulinemia, excessive fetal growth, hepatic steatosis, and a
lifelong predisposition to metabolic dysfunction in the off-
spring. Maternal obesity causes preferential differentiation
of mesenchymal umbilical cord cells into adipocytes result-
ing in neonatal adiposity within 72 hours of birth.3¢

Transplacental transfer of excess maternal fatty acids
cause accumulation of fetal ectopic lipids and predispose to
obesity and insulin resistance, as per the multi-hit hypoth-
esis of pediatric MAFLD.37 Intrauterine growth retardation
can lead to pediatric obesity, MAFLD and metabolic syn-
drome, as per the thrifty-phenotype hypothesis of pediatric
MAFLD.38 Maternal insulin resistance and hyperinsulinemia
are associated with impaired placental blood flow, decreased
fetal oxygen delivery, fetal anoxia, oxidative stress, gen-
eration of pro-inflammatory cytokines and resultant inflam-
mation.3® A maternal high fat diet can cause intrauterine
inflammation and upregulation of stearoyl-CoA desaturase
1 (S§CD1) gene expression in neonatal hepatocytes resulting
in abnormal hepatic lipid metabolism in the offspring and
MAFLD. SCD1 is normally responsible for converting satu-
rated fatty acids to monounsaturated fatty acids in the liv-
er.40 Animal experiments observed that maternal exposure
to a high-fat diet during pregnancy and lactation could have
lasting effects in increasing insulin resistance, associated
with hepatic inflammation even in offspring with normal
weight.41 Animal experiments also showed that maternal
exposure to a high-fat diet is associated with a disruption
in the methionine cycle and one-carbon metabolism in the
offspring livers. These result in DNA hypermethylation and
L-carnitine depletion, associated with deactivation of AMP-
activated protein kinase (AMPK) signaling and reduction in
the expression of peroxisome proliferator-activated recep-
tor alpha (PPAR-a) and genes for fatty acid oxidation, which
in turn alters the lipid homeostasis in the offspring.+2

Effects of pregnancy on development and progression
of maternal MAFLD

Physiological stress in pregnancy is characterized by in-
creased visceral adiposity accompanied by an increase in
hepatic lipid accumulation, amplifying the risk of meta-
bolic complications such as GDM and hepatic insulin resist-
ance.1422 In fact, women with prior GDM are at a two-fold
higher risk of developing MAFLD compared with women
without a history of GDM, independent of BMI.43 Several
other studies demonstrated that women with GDM are at
a higher risk of developing MAFLD later in life than women
without GDM.44-46 Studies also clearly show that the rise
of fatty liver disease in pregnancy is largely driven by the
obese metabolic phenotype.47:48 Additionally, the preva-
lence of maternal obesity and a maternal diet high in sugar
intake is increasing globally, predisposing pregnant women
to develop MAFLD.4%:50 While no human studies have di-
rectly looked at the association between maternal energy
rich diets and maternal MAFLD development, increased pre-
pregnancy BMI, maternal DM, and gestational weight gain
can play a role in increased hepatic fat and MAFLD in preg-
nant women. Experimental studies have shown that ma-

948 Journal of Clinical and Translational Hepatology 2022 vol. 10(5) | 947-954



Fouda S. et al: Pregnancy and MAFLD: a clinical update

[ Maternal adiposity/obesity ]‘

[ Hypercholesterolemia

Gestational Diabetes

—
Placental transfer
Inflammation
R Dyslipidemia
Epigenetics

Insulin resistance

a

L

Pre-existing Metabolic Syndrome [—

( Genetic Predisposition P

Fig. 1. The effects of pregnancy on MAFLD development. Evidence suggests that factors such as maternal adiposity, pre-existing obesity, hypercholesterolemia,
gestational diabetes, pre-existing metabolic syndrome, and genetic predisposition in pregnant women may promote increased inflammatory responses, hormonal dys-
regulation, increased lipotoxicity and dyslipidemia, epigenetic alterations and insulin resistance. In utero exposure to these factors can increase the risk of childhood
MAFLD through placental transfer. Also, such factors may affect adipogenesis and disrupt metabolism in the mother leading to maternal MAFLD development. Lastly,
exposure to these factors may lead to MAFLD development in premenopausal women. MAFLD, Metabolic-associated fatty liver disease.

ternal diets high in sugar and fat can predispose even the
offspring to MAFLD development.>1-54 Figure 1 shows the
effects of pregnancy on the development of MAFLD.

Sex hormone signaling contributes to the pathogenesis of
MAFLD in a sexual dimorphic manner. Studies have shown
that androgens promote hepatic steatosis, hepatic fibrosis,
development of hepatocellular carcinoma, and dysglycemia
in women, whereas estrogens inhibit all four.>> Although
MAFLD is less common in premenopausal women due to
the protective effects of estrogen, women with dyslipidemia
and/or obesity have an increased risk of developing fatty
liver disease during pregnancy.® The dysregulation of cho-
lesterol production in the liver is known to alter hormone
production. As such, low cholesterol levels may lead to ster-
oid hormone deficiency due to its critical role in hormone
synthesis.>” Steroid hormones such as sex hormones are
largely affected by the levels of cholesterol and that of ana-
bolic hormones such as insulin.57:58 Interestingly, studies
found that premenopausal women with MAFLD who uses
synthetic hormones show increased histologic severity of
hepatocyte injury and inflammation in the liver, indicat-
ing that hormonal changes may increase hepatic metabolic
stress.>® The rise of cirrhosis in pregnancy is mainly as-
sociated with pregnancies with pre-existing MAFLD.5¢ The
maternal metabolic complications are mainly driven by a
complex network of maternal metabolism risk factors lead-
ing to a high-risk pregnancy complicated by variceal hem-
orrhage (£50%) and hepatic decompensation (<25%).60.61
This highlights the importance of reproductive counselling
in women with MAFLD as per the American Association for
the Study of Liver Diseases (AASLD) guidance recommen-
dations to ensure maternal metabolic complications are
managed before conception and during pregnancy.®2

Clinical studies show that maternal lipid profiles increase
dramatically during the second and third trimesters. It can be
challenging to determine whether it is due to physiological or
pathological changes. The strong association between ma-

ternal hyperlipidemia and GDM has been long documented.?2
In fact, Wang et al. investigated the relationship between
maternal lipid profile in the first trimester and GDM, and
found that maternal age, pre-pregnancy BMI, and triglycer-
ide/high density lipoprotein (TG/HDL) ratio were associated
with an increased risk of GDM, which may be used as clinical
markers to predict the risk of GDM.%3 As the GDM and ma-
ternal dyslipidemia increase the risk of metabolic diseases,
pregnancy-complications, and postpartum-complications, it
is proposed that the risk of MAFLD also increases.**

Effects of maternal MAFLD on pregnancy outcomes

Most patients with MAFLD are clinically asymptomatic. Some
may develop elevated liver enzymes, which are discovered
incidentally—due to steatohepatitis. The elevation of liver
enzymes in pregnant patients can be a challenge for the
consulting clinician. There have been several studies sug-
gesting negative pregnancy outcomes with comorbid MAFLD.
A systematic review and meta-analysis observed a strong
association between MAFLD and adverse maternal and fetal
outcomes, including hyperglycemia, pregnancy-associated
hypertension, cesarean section, and preterm delivery.64
Prior studies on pregnancy and MAFLD have shown that
the presence of MAFLD has been associated with mater-
nal hyperglycemia and gestational diabetes.11.6566 MAFLD
in pregnancy is an independent risk factor for insulin-re-
quiring GDM.®7 Patients with MAFLD diagnosed during the
first trimester of pregnancy had a higher risk of impaired
fasting glucose, impaired glucose tolerance, and GDM in the
mid-pregnancy,!1.65 and the above risk was proportionate to
the severity of steatosis.!! The presence of low adiponectin
and high selenoprotein-P levels were found to be related to
the severity of MAFLD detected biochemically and via ultra-
sound, which were also found to be independent predictors
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Fig. 2. Effects of metabolic dysregulation of pregnancy, MAFLD and maternal nutritional factors on the fetus. IR, insulin resistance; FFA, free fatty acid;
VLDL, very low-density lipoprotein; TG, triglyceride; SCD1, stearoyl-CoA desaturase 1; MAFLD, Metabolic-associated fatty liver disease.

of GDM later in pregnancy.11.22 MAFLD in pregnancy is high-
ly associated with increased maternal weight gain and obe-
sity.68:69 The association between ‘maternal hyperglycemia
and weight gain’ and increased pregnancy complications are
well established in the literature.30.70

Pregnancy itself is associated with an increase in insu-
lin resistance as a physiologic response to ensure adequate
carbohydrate supply to the growing fetus.”! Pregnancy with
MAFLD is associated with a further rise in insulin resistance
and increased risk of GDM due to the release of inflammatory
cytokines such as tumor necrosis factor-a and interleukin-
1B from the fatty liver.”2 A novel hepatokine, pregnancy
zone protein (PZP), plays an important role in maintaining
maternal energy homeostasis during pregnancy.’3 Research
data from prior studies show a vulnerability to insulin resist-
ance in pregnant patients with MAFLD in a pattern like that
seen in GDM.21,2243 Moreover, pregnant women with MAFLD
have an increased risk of developing gestational hyperten-
sion and preeclampsia, independent of BMI =25, age >35
years, and hyperglycemia in pregnancy.’4

Effects of maternal MAFLD on offspring

The first published evaluation of breastfeeding on MAFLD
based on the CARDIA cohort3¢.75 showed an inverse correla-
tion between self-reported lactation duration and maternal
MAFLD rates at 8.3% for 0 to 1 month, 7.7% for 1 to 6
months, and 4.2% for more than 6 months. It also showed
that women with longer lactation duration had a lower BMI,
HOMA-IR, triglycerides, and waist circumference.”’> Analy-
sis of the data from a large prospective study from Bristol,

UK (the Avon Longitudinal Study of Parents and Children)
showed that there is no strong association between longer
breastfeeding duration and protection against offspring de-
veloping MAFLD.”6 This recent result contrasts the previous
observation that =6 months of exclusive breastfeeding was
associated with lower odds of MAFLD outcomes in offspring,
lower gamma-glutamyl transpeptidase (GGT), and triglyc-
eride levels at 17 years.”” However, both these studies ob-
served that higher pre-pregnancy BMI is associated with
greater odds of MAFLD outcomes in offspring.

Maternal MAFLD was also found to be associated with
higher risk for future development of metabolic diseases
including MAFLD and T2DM in the offspring during adoles-
cence and adulthood. Observations from the large long term
Western Australian Raine cohort study point towards strong
association between several maternal characteristics like
obesity, gestational weight gain and MAFLD with develop-
ment of various cardiometabolic disorders in the offspring
including MAFLD during adolescence and adult life.76.78
These results reinforce the importance of rigorous lifestyle
interventions to prevent MAFLD in such children born to
mothers with the disease. The effects of pregnancy-related
metabolic dysregulation and maternal MAFLD on the fetus
is demonstrated in Figure 2.

Investigations for pregnancy-related MAFLD

Newly diagnosed liver abnormalities in pregnancy necessi-
tate diagnostic evaluation informed by gestational age, pa-
tient’s medical history and the predicted physiologic changes
of pregnancy. Pharmacological agents that would be ap-
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proved for MAFLD will most likely not be suitable in pregnant
women with MAFLD. In fact, MAFLD can develop de novo
during pregnancy or can exist prior to pregnancy. There are
no specific guidelines or diagnostic algorithms to screen and
identify MAFLD and its complications in pregnancy. Further-
more, there is an apparent lack of known mechanisms in the
literature that identifies specific pathways for the de novo
development of MAFLD during pregnancy, and most of the
literature depicts the development of MAFLD prior to the
pregnancy. While liver biopsy remains the gold standard to
confirm MAFLD diagnosis, a screening algorithm needs to be
based on non-invasive testing. Assessment of BMI and fatty
liver index (FLI) would be beneficial.”® Biomarkers like adi-
ponectin and selenoprotein P are promising in formulating a
screening algorithm. However, the cost-effectiveness needs
to be considered, and there is a need for large prospective
studies to understand the utility of the biomarkers and FLI.

Although ultrasound (US) has limited sensitivity and
specificity for diagnosing fatty liver,80 it can be beneficial as
an initial screening imaging modality due to its easy avail-
ability and safety. The Controlled Attenuation Parameter
(CAP) during transient liver elastography (TLE) using a Fi-
broScan is a well-studied modality to detect fatty liver in
non-pregnant patients. The test can detect milder subclini-
cal stages of fatty liver disease and assess the degree of
fibrosis; however, the data on this modality on pregnant pa-
tients is sparse. FLI is a non-invasive test and a powerful di-
agnostic modality that can estimate MAFLD with reasonably
high accuracy which has been validated in multiple model
systems.”? Clinical and biochemical parameters used to de-
rive FLI were waist circumference, BMI, triglyceride, and
GGT levels. Compared with control women, women with
abnormal FLI were also at elevated risk for having GDM. In
pregnant women, FLI is a poor marker for MAFLD particular-
ly after the first trimester and therefore, other non-invasive
steatosis indices may be better used in pregnant women
with mild or moderate MAFLD.

Management of MAFLD in pregnancy

The management of MAFLD is a multimodal approach. Man-
agement should identify the population at risk and prevent
complications by controlling hyperglycemia, preventing
GDM, avoiding excessive weight gain during pregnancy, and
encouraging lactation for over 6 months post pregnancy,
which can help reduce the burden and negative implications
of MAFLD among mother and offspring. An early assess-
ment of MAFLD is essential in maternal counselling. There
is no single medication that is known to improve MAFLD in
pregnancy. However, treatment should be aimed at manag-
ing obesity prior to pregnancy and managing pregnancy-re-
lated complications like GDM and gestational hypertension.
The AASLD 2018 guidelines for the diagnosis and manage-
ment of MAFLD (not for pregnancy) recommend that life-
style interventions should target a weight loss of 7-10% of
total body weight; should achieve a daily caloric deficit of
500-1,000 Calories, and moderate-intensity exercise, pref-
erably in a structured weight loss program.8! Lifestyle and
weight management in the postpartum period are important
to reverse the effects of MAFLD and prevent complications
in subsequent pregnancies. Breastfeeding has been known
to be associated with lowered glucose and triglycerides and
improved insulin sensitivity.82:83

Nutritional interventions

A systematic review and meta-analysis of eight randomized
controlled trials observed that dietary interventions in the

form of Mediterranean and hypocaloric dietary interventions
with food items high in unsaturated fatty acids improve in-
trahepatic lipid content and transaminase levels in patients
with MAFLD.84 Animal experiments in pregnant mice ob-
served that dietary interventions initiated sufficiently early
before pregnancy and continued during pregnancy and lac-
tation would reduce the risk of offspring developing MAFLD
even after exposure to a maternal high fat diet prior to
pregnancy.8> Although similar results may also be expected
in human beings, nutritional interventions during pregnancy
should balance the associated risks of malnutrition in the
mother and offspring as there is only sparse evidence for
these types of interventions based on good quality clinical
studies.

Physical activity interventions

A systematic review and meta-analysis of 10 randomized
controlled trials observed that exercise without significant
weight loss has a beneficial effect on MAFLD as it is asso-
ciated with a significant reduction in the intrahepatic lipid
content, transaminase levels, low-density lipoprotein cho-
lesterol levels, and triglycerides levels.86 In another sys-
tematic review, aerobic and resistance exercises reduced
hepatic steatosis in MAFLD patients when done for 40-45
minutes per session 3 times per week for 12 weeks.87 Re-
sistance exercise improved the MAFLD with less energy con-
sumption, indicating that resistance exercise may be more
feasible than aerobic exercise for MAFLD patients with poor
cardiorespiratory fitness or for those who cannot tolerate
aerobic exercises.

In animal experiments, exercise by the pregnant mother
offers protection against MAFLD in the offspring via hepatic
metabolic programming early in life, which is associated with
a reduction in hepatic lipogenesis and an increase in he-
patic B-oxidation.88 This metabolic programming is mediated
by the activation of hepatic AMP-activated protein kinase
(AMPK), peroxisome proliferator-activated receptor alpha
(PPARa) and PPAR-y-coactivator-1 alpha (PGC1a).8° Again,
extrapolation of these promising translational study results
from animal models to human beings must be done with
caution, considering the potential for complications during
the early phase of pregnancy, such as miscarriage and pla-
cental abruption during the later stage. However, moderate
exercise during pregnancy has been historically associated
with better maternal and fetal outcomes and, therefore,
would be expected to benefit even patients with MAFLD.

Therapeutic interventions

There are currently no approved drugs to treat MAFLD or
NASH. However, multiple drugs are in phase 2 & 3 clinical
trials for development. The AASLD 2018 guidelines for the
diagnosis and management of MAFLD (not for pregnancy)
recommends that in NASH and compensated cirrhosis pa-
tients with cardiovascular indications, statins can be safely
used.8! Vitamin E 800 IU daily can be considered in nondia-
betic patients with biopsy-proved NASH without cirrhosis,
and Pioglitazone 30 mg daily can be considered in patients
with and without T2DM with biopsy-proved NASH. Lanifi-
branor, a pan-PPAR agonist, in phase 2 trials is a promis-
ing new treatment indicated for NASH patients with fibrosis
known to improve fibrosis stage with/without NASH reso-
lution.%% Another promising treatment for NASH in phase
3 trials is obeticholic acid, a farnesoid X receptor agonist
that has shown clinically significant improvements in histo-
logical disease activity.®® However, none of these drugs are
deemed safe in pregnancy with MAFLD. Hence, lifestyle in-
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terventions with diet and exercise remain the cornerstones
in the management. A recent study demonstrated that met-
formin ameliorates the effects of high-fat induced hepatic
steatosis in maternal rats and fetal liver cell apoptosis and
intestinal inflammation.92 Although metformin is safe during
pregnancy, there is no human data for the routine use of
this promising agent in pregnant women with MAFLD.

Conclusion

Pregnancy-related liver disorders exhibit a trimester-spe-
cific occurrence. Several studies thus far have shown that
MAFLD is a major risk factor for the development of GDM,
and it is an independent risk factor for GDM, regardless of
the status of metabolic syndrome. The timely diagnosis of
clinical manifestations, including abnormal liver function
tests, is critical for prognosis and therapeutic decisions to
minimize the implications for both the mother and child and
to determine maternal and fetal outcomes in severe liver
disease cases. Therefore, early identification of women with
MAFLD is important and more intensive screening and pre-
ventive strategies, especially in pregnancy and reproductive
age group, is recommended. MAFLD in pregnancy is a high-
risk condition, and it warrants pre-conception counselling
and pregnancy care. There is still a lot to be known and
to learn about the various intra- and extrauterine factors
contributing to MAFLD in pregnancy. Due to the overlap of
MAFLD with other metabolic risk factors, it is difficult to de-
lineate the specific risk of MAFLD alone in pregnancy from
retrospective studies, and we need more prospective stud-
ies to better understand the independent risk factors and
impact of MAFLD in pregnancy and fetal outcomes.
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