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licensed under the identical terms. The landscape of chronic liver disease in Egypt has drastically
changed over the past few decades. The prevalence of metabolic-associated fatty liver disease
(MAFLD) has risen to alarming levels. Despite the magnitude of the problem, no regional guidelines
have been developed to tackle this disease. This document provides the clinical practice guidelines
of the key Egyptian opinion leaders on MAFLD screening, diagnosis, and management, and covers
various aspects in the management of MAFLD. The document considers our local situations and
the burden of clinical management for the healthcare sector and is proposed for daily clinical
practical use. Particular reference to special groups was done whenever necessary.

The landscape of chronic liver disease in Egypt has drastically changed over the past few decades,
with the decreasing prevalence of viral hepatitis and increasing prevalence of metabolic-associated
fatty liver disease (MAFLD) (formerly known as nonalcoholic fatty liver disease [NAFLD]). MAFLD
has risen in prevalence to alarming levels, placing an enormous burden on individuals and
healthcare systems. Despite the magnitude of the problem, no regional guidelines have been
developed to tackle this disease.

This document provides the clinical practice guidelines of the key Egyptian opinion leaders on
MAFLD screening, diagnosis, and management. The participants performed a detailed systematic
review of the literature retrieved after an extensive PubMed search up to March 2021 on particular
domains of interest, and deciphered the current scientific evidence into simple practice guidelines
with recommendations to improve the routine clinical practice on patients with MAFLD.

These guidelines cover various aspects in the management of MAFLD, including epidemiology,
screening, diagnosis, evaluation, and treatment. The statements in this guideline are according to
the Grading of Recommendation Assessment, Development, and Evaluation approach.[ 1] In case
of disagreement, the final grading of evidence and recommendations was determined by a majority
vote.

The document considers our local situations and the burden of clinical management for the
healthcare sector and is proposed for daily clinical practical use and to orchestrate it with the
advancing knowledge and research of MAFLD. Particular reference to special groups was done
whenever necessary. The ultimate goal is to improve awareness of MAFLD and patient care,
encourage dialogue between various stakeholders for the development of health policies, and
assist in the decision-making process by providing evidence-based data. In addition, we identified
some areas of gap in our knowledge and set an agenda for calling for research studies in our
Egyptian population. As it is expected that new evidence will emerge from Egyptian cohorts,
updates to these guidelines might be required in the future.

Over the past five decades, the nutrition pattern of the Egyptian population has witnessed an overall
increase in energy intake. Nutrition moved to a type of diet with increases in the intake of fast food,
red meat, vegetable oils, processed foods, and soft drinks, and decrease in the intake of fresh fruits
and vegetables.[ 2] It is estimated that up to 40% of the fat consumed by women in Egypt is
saturated fat,[ 3 ] and the rates of the low intake (below five servings per day) of fresh fruit and
vegetables in Egypt is up 80%.[ 4 ] In contrast, Egypt is on track to meet the World Health
Organization (WHO) recommendations for the elimination of hepatitis C, with a dramatic decline in
the number of hepatitis C virus (HCV) cases.[ 5 6 ] Therefore, the profile of liver disease in Egypt is



witnessing a trajectory shift from one of communicable to noncommunicable diseases.[ 7 8 9]

Parallel to these changes, although the prevalence of overweight and obesity (a body-mass index
(BMI) of 25 kg/m 2 or greater) has risen globally between 1980 and 2013 in both men (from 28.8%
to 36.9%) and women (from 29.8% to 38.0%); the largest increases in the rate of obesity worldwide
were seen in Egypt.[ 10 ] Indeed, Egypt is among the top 10 countries with the highest levels of
obesity worldwide; >71.2% of adult men were overweight and 26.4% were obese, and 79.4% of
adult women were overweight and 48.4% were obese.[ 10 ] Worryingly, the prevalence rates of
overweight and obesity among school children and adolescents were 31.5% and 12.7%,
respectively, among boys less than 20 years, and 39.5% and 14.4%, respectively, among girls of
the same age group.[ 11 ] Similarly, the average prevalence of insufficient physical activity in Egypt
is 31.0%, which is higher than the global prevalence of 27.5%. This number was even higher in
females (38.8%) than in males (23.2%).[ 10 ]

The prevalence of MAFLD has risen in parallel with the aforementioned changes, with direct clinical
and economic burden. Although there is scant data on the magnitude of MAFLD in Egypt, available
data suggest that Egypt has one of the highest prevalence of MAFLD, affecting more than one-third
of the population, compared to a global prevalence of about 25%.[ 9 12 13 ] Specific studies
suggest that the prevalence range of MAFLD in Egypt is approximately 47.5%, with 56.7% having
fibrosis,[ 14 ] and it was present in approximately 15.8% of children.[ 15 ] Another retrospective
study of 2097 patients from large Egyptian tertiary care liver centers revealed that the leading cause
of patient presentation is MAFLD (44.9%).[ 16 ]

Unfortunately, the awareness of patients and physicians in Egypt about the magnitude of the
problem and its risks is not sufficient.[ 17 18 ] Therefore, it is not surprising that NAFLD is seriously
underdiagnosed in real-world settings,[ 19 20 ] with most patients being diagnosed incidentally
when cirrhosis has already developed.[ 21 ]

According to the Middle East and North Africa consensus,[ 22 ] the Egyptian guidelines endorse the
proposal of the international consensus panel for the redefinition of fatty liver disease[ 23 24 25 ]
The diagnosis of MAFLD is based on the presence of liver steatosis (detected by liver histology,
imaging, or noninvasive biomarkers), together with the presence of at least one of three criteria,
which include (i) overweight or obesity, (ii) type 2 diabetes mellitus (T2DM), and (iii) clinical
evidence of metabolic dysfunction. An avalanche of evidence supports the superiority of the new
definition compared to the old NAFLD definition.[ 26 27 28 29 ] In addition, the simplicity of the
criteria render it suitable for resource-constrained settings[ 22 27 29 30 31 32 ] [ Figure 1].

The Egyptian guidelines recommended an algorithm to diagnose MAFLD in suspected patients,
and evaluation, management, and monitoring disease severity approach for confirmed subjects.
The proposed model is a primary care-based multidisciplinary care model for MAFLD, whereas the
initial identification of cases would mainly occur at primary care, with an attached appropriate
referral pathway for specialist care, as illustrated.

Egypt had the highest global age-standardized death rate from cirrhosis in all the years from 1990
to 2017, which was 103.3 per 100,000, despite a 22.4% decrease from 1990.[ 33 ] This decrease is
likely driven by the rapid decrease in the HCV death rate. The decline is expected to continue over
the next 5 years. However, the actual burden of MAFLD in Egypt is not fully characterized. Alarming
numbers are emerging. In 2017, 12.8% of deaths due to cirrhosis in Egypt were caused by MAFLD
and 6.5% were caused by other causes, most likely from undiagnosed MAFLD.

In addition, the age-standardized prevalence rates of compensated and decompensated cirrhosis
due to MAFLD per 100,000 increased from 312.3 and 19.4 in 1990 to 340 and 26 in 2017,
respectively. Furthermore, the proportion of causes for disability-adjusted life years, a time-based
measure that combines years of life lost due to premature mortality caused by MAFLD-related
cirrhosis, in 2017 was 12%.[ 33 ]



MAFLD is currently progressively increasing as the main cause of hepatocellular carcinoma (HCC)
globally.[ 34 ] The available data suggest that Egypt has one of the highest increases in the
age-standardized incidence rate of MAFLD-related HCC globally, with an increase of 89.8%
between 1990 and 2017.[ 35 ] Consistently, another study in Egypt showed that the annual
proportions of MAFLD-related HCC increased significantly from 4.3% in 2010 to 20.6% in 2020,
whereas HCV-related HCC declined from 94.8% to 76.7%.[ 36 ]

Compared to other liver diseases, a recent study showed that MAFLD-related HCC had a
significantly higher percentage of death within 1 year of diagnosis and had approximately 5 months
shorter survival time than HCC related to viral hepatitis (HCV/hepatitis B virus [HBV]).[ 37 ] Notably,
a 2018 meta-analysis demonstrated that noncirrhotic patients with MAFLD had up to 261%
increased risk of HCC compared to all other etiologies of liver disease.[ 38 ]

Similarly, MAFLD was found to be the most rapidly growing indication for liver transplantation in
multiple countries in the region[ 39 ]; for example, more than 63% of referred patients for liver
transplantation in Kuwait in 2018—-2019 had MAFLD-related cirrhosis.[ 40 ] Though it would be
expected that Egypt would have a similar trend, further studies are required to confirm this.

MAFLD is a multisystem disease associated with a plethora of extrahepatic manifestations and
comorbidities.[ 41 ]

MAFLD is associated with cardiovascular disease (CVD)[ 41 ] and chronic kidney disease (CKD)[
42 ] risk. In addition to liver cancer, MAFLD is implicated in the risk of various extra-hepatic
cancers.[ 43 ] CVD and malignancy represent the main causes of death in MAFLD patients,[ 44 ]
while baseline liver fibrosis is the strongest predictor.[ 45 46 ] Therefore, physicians treating
patients with MAFLD should be encouraged to evaluate and undertake risk factor and comorbidities
management as part of a holistic approach to patient care.

CVD risk can be assessed using risk scores (e.g., atherosclerotic cardiovascular disease risk
estimator). MAFLD patients with a history of a cardiovascular event or presenting with clinically
active CVD or evidence of metabolic comorbidities and/or severe liver disease, should be referred
for evaluation by a cardiologist for further evaluation. Otherwise, patients who are negative or
assessed as having low CVD risk can be re-evaluated every 2—3 years.[ 47 ]

The types and choice of medications for treatment of T2DM, hypertension, and dyslipidemia are
beyond the scope of these recommendations and should be followed according to the specific
disease guidelines.

* MAFLD patients should be evaluated for CVD and referred to a cardiologist, if needed (A1)
* Consideration of other extra-hepatic manifestations of MAFLD is recommended (B1).

Screening for MAFLD by ultrasonography is recommended in at-risk populations, including those
with overweight/obesity, T2DM, or metabolic dysfunction. Patients with MAFLD should be evaluated
for the presence of other metabolic comorbidities, such as T2DM, hypertension, and dyslipidemia
and be treated appropriately.

* Screening for MAFLD by ultrasonography is recommended in at-risk populations, including those
with T2DM or metabolic dysfunction (Al).

« Patients with MAFLD should be evaluated for the presence of other metabolic comorbidities, such
as T2DM, hypertension, and dyslipidemia and be treated appropriately to reduce the risk of
cardiovascular and kidney disease. (Al)



Noninvasive modalities that could be used in clinical practice are needed for diagnosis of MAFLD,
assessing disease severity, and monitoring disease progression and treatment response.| 48 ]

In routine clinical practice, abdominal ultrasonography is commonly used and is usually sufficient
for the dsetection of hepatic steatosis.[ 49 | However, it has poor sensitivity for detecting mild levels
of steatosis.

The controlled attenuation parameter (CAP) is more sensitive than ultrasonography and is being
increasingly utilized to assess liver fat and can be obtained simultaneously with a liver stiffness
measurement (LSM) by vibration-controlled transient elastography (VCTE) (FibroScan).[ 50 ] The
optimal cut-off for identifying fatty liver by CAP was suggested by an earlier meta-analysis, to be
248 dB/m.[ 50 ] However, subsequent studies suggested higher optimal cut-off points, 288 dB/M[
51 ]and 302 dB/M.[ 51 ] Further studies in Egyptian population are required. In addition, an
interquartile range of >30-40 dB/m has been suggested to be associated with less reliable CAP
measurements.[ 51 52 ] Probe selection also influences CAP values, and optimal cut points for the
diagnosis of fatty liver are lower using the M probe versus the XL probe.[ 53]

MRI-based techniques such as MRI-PDFF and proton-magnetic resonance spectroscopy
(MRI-MRS) can detect small amounts of liver fat and is considered the gold standard to quantify
liver fat. Currently, the main indication for liver fat fraction measurement by MRI is for clinical trials.[
54 ]

Numerous steatosis simple scores have been proposed as an alternative method for the
assessment of hepatic steatosis, particularly in large-population studies. In particular, the FLI, which
includes BMI, waist circumference, triglycerides, and GGT, is widely used[ 55 ] and has been
recently validated in a large cohort of 35,335 patients with MAFLD.[ 56 ]

Simple fibrosis scores only involve clinical and routine laboratory parameters, are widely validated
and reproducible scores, and are inexpensive; these include the aspartate aminotransferase
(AST)-to-platelet ratio index (APRI),[ 57 ] Fibrosis-4 index (FIB-4),[ 58 ] and NAFLD fibrosis score
(NFS).[ 59 ] Patients can be defined as being at low or high risk for advanced fibrosis for each score
according to the following cut-offs: APRI (0.5 and 1.5), FIB-4 (1.30 and 2.67), NFS (<-1.455 and >
0.67611). These cut-offs need to be further validated in Egyptian cohorts. These scores are well
suited for use as an initial assessment in primary-care or resource-poor settings.[ 60 61 ] Subjects
with indeterminant results or high scores are to be referred to specialists for further evaluation to
appropriately guide the management of patients.

Proprietary biomarkers of fibrosis include N-terminal type Il collagen propeptide (Pro-C3). A Pro-C3
based algorithm, the ADAPT algorithm, that includes age, T2DM, and platelet count has shown
high diagnostic accuracy for advanced fibrosis in tertiary hospitals[ 62 ] and general low-risk
populations cohorts.[ 63 ]

Liver stiffness measurement (LSM) obtained through VCTE, which is commercially available as
FibroScan, is increasingly used in Egypt. An M probe and XL probe are both available. The majority
of MAFLD patients can achieve successful measurement with the XL probe.[ 64 65 ] The quality
criteria to guide its use are a minimum of 10 measurements, of which more than 60% should be
valid, and the ratio of the median valid LSM to IQR should not exceed 0.3. Magnetic resonance
elastography has higher accuracy and success rates compared to VCTE, but its wider use is limited
by availability and cost.[ 66 67 ] The combination of LSM and simple fibrosis scores has the
advantage of increasing accuracy and decreasing the percentage of patients classified as a gray
zone. In contrast, there has not been any robust biomarker for steatohepatitis.

* Noninvasive modalities that could be used in clinical practice are needed for diagnosis of MAFLD,
assessing disease severity, and monitoring disease progression and treatment response (Al).



» Abdominal ultrasonography is the recommended first-line tool for the detection of hepatic steatosis
(AL).

« Controlled attenuation parameter (CAP) measurement is a more sensitive tool than
ultrasonography. Thus, if available, it can be used for both diagnosis and disease monitoring (B1).

» Although considered the gold standard to quantify liver fat, MRI-based techniques are not
recommended for routine clinical practice (Al).

 The exclusion of high risk of significant fibrosis is acceptable using simple noninvasive biomarkers
and scores of fibrosis (A2).

» The confirmation of significant fibrosis can be done by liver stiffness measurement by VCTE
and/or sequential combination with serum biomarkers/scores (A2).

* As per the clinical judgment, liver biopsy could be required in some cases, particularly in patients
with indeterminant (gray) range scores (B2).

* There is no strong biomarker for steatohepatitis, and liver biopsy remains the only diagnostic test
of choice (Al).

With the high prevalence of MAFLD, biopsy evaluation is indicated mainly to confirm the diagnosis
when the clinical picture is atypical, to aid in the assessment of prognosis when some cases fall into
the gray zone,[ 68 ] to identify additional causes of liver disease, and to determine if a patient might
benefit from an intervention.

The use of a 16-G or wider needle via a percutaneous approach under ultrasound guidance is
recommended for the biopsy. An adequate histology specimen should comprise at least 10 portal
tracts and be 2 cm or more long. Liver biopsy is limited by a) sampling error, b) inter-observer
variability, and c¢) the potentially rare complications.[ 69 ] There are at least three common systems
to evaluate MAFLD biopsies, namely Brunt score,[ 70 ] the NAFLD activity score (NAS),[ 71 ] and
the fatty liver inhibition of progression (FLIP) algorithm and the steatosis, activity, and fibrosis (SAF)
scoring system. Emerging evidence suggests that the SAF score provides a more robust
histological assessment.[ 72 ]

« Indications for liver biopsy in patients with MAFLD (A1)

* A typical feature of noninvasive tests is sowing indeterminate or unreliable results.

» Assessment for dual-etiology liver diseases.

« Ethically approved researchor clinical trials, including during bariatric surgery or cholecystectomy.

» Liver biopsy reporting should be standardized using either the FLIP algorithm and SAF score or
the NASH CRN system (B1).

The highest risk of hepatic complication is among those with cirrhosis and of nonhepatic
complication is among patients with stage 3 fibrosis.[ 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 ] Classification of cirrhosis depends on prognostic
staging—compensated and decompensated cirrhosis[ 74 75 ]—based on the presence or absence
of clinically evident decompensating events such as jaundice, variceal hemorrhage, ascites,
spontaneous bacterial peritonitis, or encephalopathy.



Patients with cirrhosis and past or present evidence of metabolic dysfunction that meet the criteria
to diagnose MAFLD with either documentation of MAFLD on a previous liver biopsy or historical
documentation of steatosis by hepatic imaging should be considered as having MAFLD-related
cirrhosis, even in the absence of hepatic steatosis or typical histology of MAFLD at the time of
presentation.[ 24 ]

Cirrhosis can be diagnosed by classic findings on ultrasonography, but the diagnosis may be
missed when this is obscured by liver fat. In this context, liver stiffness measurement (LSM) can be
used to diagnose cirrhosis and provide prognostic information in MAFLD patients in the appropriate
clinical context,[ 76 ] with mortality rate being higher with increasing LSM.[ 77 ] If LSM is not
available, fibrosis scores can be used as an initial step to rule out patients who are less likely to
have advanced fibrosis or cirrhosis and determine patients who need referral for LSM.[ 68 ]

Aside from the prevention and treatment of decompensation events, cirrhosis management should
focus on education, lifestyle modification, protecting the liver from further injury (e.g., through
vaccination for viral hepatitis and avoidance of hepatotoxic medications), and care coordination;[ 78
] moreover, it remains critical to avoid sarcopenia [ Figure 2 ].

The Egyptian guidelines recommended an algorithm to evaluate and manage patients with
MAFLD-related compensated and decompensated cirrhosis.

» Patients with cirrhosis in the absence of current steatosis who meet the following criteria should
still be considered as having MAFLD-related cirrhosis:

» Past or present evidence of meeting the criteria to diagnose MAFLD, with at least one of the
following:

1) Historical documentation of MAFLD on a previous liver biopsy*.
2) Historical documentation of hepatic steatosis by imaging*. (B2)
* History of past viral hepatitis should be considered as patients may have dual disease etiology .

The initial consequence of liver cirrhosis in general, or MAFLD-related cirrhosis in particular, is
portal hypertension.[ 79 ] The gold-standard for assessment of clinically significant portal
hypertension is the direct measurement of HVPG, as this is invasive and not readily available.
Alternatively, ultrasound is a feasible and safe technique for detecting morphological abnormalities
associated with cirrhosis and an indicative measure of clinically significant portal hypertension.
Computed tomography (CT) and MRI are other alternative tools.[ 80 ]

Patients with MAFLD-related cirrhosis should be screened for gastroesophageal varices according
to the Baveno VI criteria, as the prognosis is worse in those with gastroesophageal varices
compared to those without.[ 81 82 ] The Baveno VI criteria have been recently validated in patients
with MAFLD related cirrhosis.[ 83 ]

Esophagogastroduodenoscopy (EGD) is required to confirm the existence and size of varices,
though it is an invasive procedure with a risk of bleeding.[ 84 ] The assessment of LSM is an
alternative accepted technique to rule out high-risk varices in patients with compensated cirrhosis.
The interpretation of LSM data is as follows: LSM >15 kPa can diagnose cirrhosis, LSM = 10-15
kPa is suggestive of cirrhosis, and LSM <10 kPa in the absence of other clinical signs rules out
cirrhosis.[ 85 86 ] Patients with LSM >15 kPa should be considered for surveillance for HCC,
whereas those with LSM >20-25 kPa and/or thrombocytopenia, the use of EGD may be
recommended for confirmation of diagnosis and prophylactic interventions in these patients.[ 85 ]



* Screening by EGD for gastroesophageal varices is recommended in patients with
MAFLD-associated cirrhosis unless previously diagnosed and treated (B2).

» The exact interval of screening by EGD in patients without gastroesophageal varices is unclear.
However, in patients with multiple etiologies and/ or those for whom the state of decompensation
continues, screening EGD should be repeated every year. For the rest of the patients, screening
intervals can be extended up to 2 years (C2).

* Relying on noninvasive tests to diagnose gastroesophageal varices is not recommended due to
the low diagnostic accuracy (Al).

« Ultrasound is recommended for detecting cirrhosis. Liver stiffness measurement by transient
elastography can be used to exclude high-risk varices in patients with compensated cirrhosis (B2).

Abdominal ultrasound is the preferred screening tool for HCC due to its availability and
cost-effectiveness.[ 31 87 88 ] However, it has low sensitivity for detection of early-stage HCC
(~47%);[ 89 ] therefore, simultaneous measurement of serum biomarker such as AFP is
recommended.[ 89 90 ] Despite their high diagnostic efficacy, using dynamic imaging such as
contrast-enhanced ultrasonography, computed tomography, and MRI for screening for HCC is not
recommended as a surveillance modality due to the lack of wide availability and high cost, except
for patients in whom the ultrasound quality is suboptimal due to obesity or excessive gas in the
alimentary tract or when confirmation is required.[ 91 ]

A 6-month screening interval is recommended, which is based on the tumor volume doubling-time
of HCC.[ 92 ] A randomized controlled trial demonstrated the detection rate of early HCC and
prognosis does not differ significantly with 3- or 6-monthly surveillance intervals; 6-monthly
surveillance interval has been found to be better than a 12-month interval.[ 93 ]

The targeted population for screening are MAFLD patients with cirrhosis. Although noncirrhotic
patients with MAFLD are at high risk of HCC,[ 94 ] the overall risk in the absence of cirrhosis is
relatively low to justify the recommendation of screening in this group of patients, particularly with
the very high prevalence of MAFLD.

* Screening for HCC in MAFLD patients with cirrhosis through a combination of abdominal
ultrasound and alpha-fetoprotein (AFP) every 6 months is recommended, as it improves overall
survival; however, it is not recommended in noncirrhotic patients due to lack of evidence for
cost-effectiveness (Al).

» Computed tomography or magnetic resonance imaging may be needed if the ultrasound quality is
inadequate (B2).

Lifestyle modifications, including dietary change, weight loss, and exercise intervention, remain the
cornerstone therapy and the first-line for this disease.

In patients with MAFLD, lifestyle intervention programs and weight loss effectively lead to a
reduction in hepatic steatosis, resolution of steatohepatitis, and regression of fibrosis, and improve
a patient's quality of life in a dose-dependent manner.

The overall aim of lifestyle intervention should be for gradual weight loss (up to 1 kg/week) with
losing 7%—10% of their body weight in obese patients and 5% in nonobese subjects as a primary
target. There is no robust evidence to support a particular dietary approach for patients with
MAFLD. Generally, a hypocaloric diet (500—1000-kcal deficit), with a daily protein intake of 1.2-1.5
g/kg of body weight/day is recommended. Notably, excess caloric restriction should be avoided as it
can exacerbate the risk of sarcopenia, which is a poor predictor outcome in obese cirrhotic patients.
Dietary plans should discourage the consumption of fructose and encourage adopting the



“Mediterranean type diet”[ 95 ] and regular coffee drinking.[ 96 ]

In real life, weight loss and more critically sustaining this effect is challenging. Using the 5 A's model
(ask, advise, assess, assist, and arrange) may be useful to assess patients' needs and modify their
behavior. Increasing clinic visit frequency[ 97 ] and/or utilizing an internet-based approach for
lifestyle changes[ 98 | have been proposed to maximize the efficacy of weight loss programs in
patients with MAFLD.

Recent evidence suggests that alcohol use is associated with hepatic steatosis even in subjects
with presumed NAFLD, according to current definitions.[ 99 ] In addition, alcohol intake within the
limits of the current definition has been reported to increase significantly the risk for progression of
fatty liver disease[ 23 100 101 ] and increased risk of HCC.[ 102 103 ]

Regular physical activity and exercise have been demonstrated to have beneficial effects on the
entire spectrum of MAFLD, including improvements in hepatic steatosis and health-related quality
of life[ 104 ] and reduction in liver stiffness, portal hypertension,[ 105 ] and risk of HCC.[ 106 ]

There is no defined optimal frequency, intensity, duration, and type of physical activity/exercise for
the induction of resolution of MAFLD. For the general adult population, physical activity guidelines
recommend a total of 2150 min/week of moderate-intensity exercise or 30 min/day for =5
days/week, or vigorous-intensity exercise for 275 min/week or =20 min/day on >3 days/week.
Resistance exercise on 2—3 days/week and flexibility exercises >2 days/week are also
recommended.[ 107 ]

A recent randomized clinical trial demonstrated that both vigorous and moderate exercise and
aerobic and resistance exercise reduces hepatic steatosis equally in MAFLD, and the effect
appeared to be largely mediated by weight loss.[ 108 109 ] Thus, generally, the selection of the type
and duration of exercise should be tailored according to patients' preference and the likelihood of
compliance. Resistance and moderate exercise may be more feasible than aerobic and vigorous
exercise for MAFLD patients with poor fithess. Combined diet/exercise strategies containing a
minimum 6 months of high-intensity lifestyle intervention followed by 1 year of a maintenance
program are recommended.

« Lifestyle changes, including combined healthy diet and exercise strategies are effective in
normalization of liver enzymes levels and improvement of liver histology. (B1)

» Weight loss is beneficial and recommended in patients with MAFLD, regardless of BMI. 7-10%
and 5% weight loss is the target in the overweight/ obese and nonobese patients with MAFLD,
respectively. (B1)

* Physical activity without any pharmacotherapy is enough for MAFLD patients without
steatohepatitis or fibrosis (B1)

* There is no particular mandatory dietary approach, and dietary counseling should be
individualized. Generally, energy restriction, Mediterranean-type diet, regular coffee drinking, and
avoiding processed food and fructose are advisable. (B1)

* Both vigorous and moderate exercise and aerobic exercise and resistance training reduce hepatic
steatosis equally in MAFLD, though resistance exercise may be more feasible for patients with poor
fithess. Recommendations should be individualized based on patient preferences to enhance
long-term adherence. (B2)

Though not an indication per se , MAFLD exists in 65%—-90% of all patients who undertake weight
loss surgery.[ 110 111 ] Multiple retrospective and prospective observational cohort studies from
Egypt[ 112 113 ] showed consistent results with international findings, with meta-analyses[ 114 115



116 ] suggesting that resolution of hepatic steatosis, steatohepatitis, and fibrosis was observed in
>75% of patients.[ 117 ]

Special precautions are required when bariatric surgery is considered in patients with
MAFLD-related cirrhosis due to the high perioperative risk with a suggested operative mortality of
up to 16.3% in those with decompensated disease.[ 118 | Notably, in a recent Egyptian study of 132
cases with Child-A MAFLD-related cirrhosis, laparoscopic sleeve gastrectomy (LSG) was found to
be safe and led to improvement of steatosis, steatohepatitis, and fibrosis, after 30-month follow-up.[
119]

The utility of endoscopic bariatric and metabolic therapies (EBMT), including intragastric balloons
(IGBs) and endoscopic sleeve gastroplasty (ESG), as less invasive and safer interventions
compared to the traditional operations are emerging and may represent an attractive option for
patients with MAFLD.[ 120 ]

Therefore, based on the current evidence, bariatric surgery can be offered to patients with MAFLD
only if the following two criteria are met: 1) BMI >40 kg/m 2 or BMI >35 kg/m 2 with obesity-related
comorbidities; 2) absence of decompensated cirrhosis or evidence of concomitant portal
hypertension. The utility and feasibility of bariatric surgery for patients with MAFLD and BMI <35
kg/m 2 is currently unclear, and further studies are required to clarify this aspect.

« Bariatric surgery can be offered to patients with MAFLD only if the following two criteria are met: 1)
BMI >40 kg/m 2 or BMI >35 kg/m 2 with obesity-related comorbidities; 2) absence of
decompensated cirrhosis or evidence of concomitant portal hypertension. (B1)

* The utility and feasibility of bariatric surgery for patients with MAFLD and BMI <35 kg/m 2 is
currently unclear. (C2)

« Bariatric (metabolic) surgery improves all MAFLD parameters, including reduction of liver fat,
resolution of steatohepatitis, and regression of fibrosis. (B1)

» The decision for offering bariatric (metabolic) surgery for patients with cirrhosis should be
individualized because of the high risk of post-operative complications. (C1)

Due to the shared pathogenic pathways between MAFLD and T2DM, several anti-diabetic
medications have been investigated for the treatment of patients with MAFLD.[ 121 122 ] The
beneficial effects of pioglitazone on hepatic histology in patients with and without T2DM has been
reported in five small-randomized controlled trials.[ 123 124 125 126 127 ] However, due to multiple
possible concerns with pioglitazone, including weight gain, edema, the development of bladder
cancer, and a decrease in bone mineral density, this therapy is not widely used.[ 128 129 ]
Metformin does not improve hepatic histology in patients with MAFLD.[ 130 131 132 133 ] However,
it improves insulin resistance[ 130 132 133 ] and reduces the risk of HCC in these patients, though
it should be noted that the studies have not been randomized or prospective.[ 134 135 ]

Though some studies have shown that vitamin E can have some role in improving hepatic histology
in patients with steatohepatitis,[ 123 136 137 138 ] other studies failed to confirm these findings.[
127 132 139 140 ] A recent study demonstrated that vitamin E decreases the risk of hepatic
decompensation, transplant, and death in MAFLD patients with bridging fibrosis or cirrhosis.[ 141 ]
The development of prostate cancer and hemorrhagic stroke is a possible concern of vitamin E
therapy.[ 142 ]

Although statins did not show beneficial effects on hepatic histology,[ 143 ] they may reduce
cardiovascular morbidity in patients with MAFLD.[ 143 144 ] Thus, statins can be used safely in
patients with MAFLD with hyperlipidemia.



Obeticholic acid (OCA) is a first-in-class selective farnesoid X receptor (FXR) agonist and
represents the most advanced drug in development to date; however, it is not approved yet.[ 145 ]
In terms of adverse events, the main adverse event of OCA was pruritus, which occurred in half of
patients that received 25 mg daily. Another major caveat of OCA is the elevation in serum
low-density lipid protein (LDL) and decrease in high-density lipid protein (HDL). Thus, statins should
be considered in patients with MAFLD with hyperlipidemia or who receive OCA therapy.[ 145 ]

There are many pharmacological agents under clinical trials in phase Il and phase Il development [
Table 1 ] and beyond the scope of discussion in this guideline document.

Pharmacological agents under trials for NAFLD/NASH

DGATL1, diacylglycerol acyltransferase 1; FASn, fatty acid synthase; FGF21, fibroblast growth factor
21; FXR, farnesoid X receptor; LOXL2, lysyl oxidase-like 2; liver X receptor; PPAR, peroxisome
proliferative activated receptor; SCD1, steroyl-coA desaturase 1.

» Statins reduce cardiovascular morbidity and mortality and can be used in patients who receive
obeticholic acid, if needed. (B1)

* Vitamin E may improve histological markers of disease activity; however, there are some
concerns about safety. (B2)

* Pioglitazone improves histological markers of MAFLD; however, there are some concerns about
safety. (B2)

» Metformin has no effect on hepatic histology but improves insulin resistance and may reduce the
risk of HCC. (B2)

Given that the severity of fibrosis is the major determinant of both hepatic-related outcomes and
mortality,[ 146 ] those with significant fibrosis need the closest monitoring and the following scheme
is recommended and can mainly be undertaken at primary care for the stage with no or early
fibrosis and using simple noninvasive scores of fibrosis:

Patients without fibrosis can be monitored at 2- or 3-year intervals if they do not have concomitant
metabolic risk factors or if there has been no worsening of these comorbidities.

Patients with fibrosis or evidence uncontrolled concomitant metabolic risk factors should be
monitored on an annual basis

Patients with cirrhosis should undergo monitoring at 6-month intervals, including surveillance for
HCC (please see the next section for details).

With acknowledgment of the fact that there is no ideal biomarker of the score with a high predictive
value for differentiating different stages of liver fibrosis, we recommend monitoring of fibrosis
progression in the clinic by using noninvasive scores (NFS, FIB-4) and ideally if possible in
combination with liver stiffness measurement by transient elastography[ 147 148 ] to increase the
accuracy of prediction and minimize the gray zone.

* Patients without fibrosis, concomitant metabolic risk factors, or the absence of worsening of
metabolic risk factors can be monitored at intervals of 2 or 3 years. (C2)

* Patients with fibrosis or concomitant metabolic risk factors should be monitored on an annual
basis by using a combination of noninvasive scores and/or liver stiffness measurement. (C2)



« Patients with cirrhosis should undergo monitoring at 6-month intervals, including surveillance for
hepatocellular carcinoma. (A2)

MAFLD was demonstrated to be associated with low health-related quality of life (HRQoL),
independent of other demographics or metabolic comorbidities.[ 149 150 ] Instruments for
assessing patient reported outcomes (PRO) include questionnaires that evaluate general HRQoL
such as Chronic Liver Disease Questionnaire (CLDQ), the Short Form-36 (SF-36), and EuroQoL
5-Dimensions 5-Level (EQ-5D-5L), or disease-specific questionnaires such as NASH-CHECK and
CLDQ-NASH.[ 151 152 153 ] Although these questionnaires have been translated into various
languages and validated in various countries, these are yet to be well validated in Egypt, and how
cultural variation may influence the PROs is not known.

« Patients with MAFLD seem to have worse HRQoL, physical, fatigue, and mental scores,
compared to patients with other causes of chronic liver disease. (B2)

« Integration of patient perspectives on the disease, quality of life, satisfaction, and compliance with
lifestyle advice via patient-reported outcomes (PRO) is crucial for developing a holistic
patient-centered model of care for MAFLD. (B2)

Although overweight/obesity is classically associated with the development and progression of
MAFLD, a recent meta-analysis estimated that within the MAFLD population, 40.8% are non-obese
and 19.2% are lean, without differences in the histological severity of disease between lean and
obese patients.[ 154 155 ] Non-obese patients with MAFLD may have a worse outcome and
accelerated disease progression.[ 156 157 158 ] Insulin resistance and altered body fat distribution
rather than BMI could be better indicators of MAFLD in such patients and hence the importance of
the new diagnostic criteria of MAFLD.[ 154 ]

The management of nonobese subjects with MAFLD relies on lifestyle intervention through regular
exercise and controlling metabolic comorbidities, irrespective of baseline BMI. A 3%-5% weight
reduction may be sufficient in lean MAFLD. In addition, nonobese subjects were found to be more
likely to maintain weight reduction and normal liver enzymes in the long term compared to obese
subjects.[ 159 ]

* MAFLD can frequently exist in nonobese subjects. (B1)

« Lifestyle intervention with regular exercise is effective in treating MAFLD and in improving overall
fithess and metabolic co-morbidities irrespective of baseline BMI. (B1)

As MAFLD is no longer a diagnosis of exclusion and it is now possible to diagnose its coexistence
with other liver diseases such as HBV and HCV, meeting the criteria for a diagnosis of MAFLD plus
one or more of the other diagnoses as the cause of chronic liver diseases at baseline or at
follow-up, should be diagnosed as dual etiology liver disease.

These individuals are likely to have a different natural history and response to therapy than those
with liver disease of a “single” etiology.[ 24 ] With the high prevalence rates of MAFLD and viral
hepatitis in Egypt, it is expected that these disease entities will frequently occur together.

In this regard, a recent study of more than 10,000 consecutive patients with HCV from Egypt
estimated that nearly half of these patients have coexisting MAFLD, and this group of patients were
at a higher risk of hepatic fibrosis compared to those with HCV.[ 160 ]

* Patients with liver diseases such as ALD and viral hepatitis should be carefully evaluated for
possible concurrent MAFLD and vice versa (Al).



« Patients with MAFLD should be advised to avoid alcohol or at least to consume the lowest amount
possible (B1).

* MAFLD management and that of concomitant diseases should be as per the standard guidelines
for each of the diseases (B1).

MAFLD is emerging as a key cause for persistently abnormal liver tests, continuing to drive liver
disease progression and offset the beneficial impact of profound virological suppression or
sustained virological response and poor outcomes in individuals with chronic HBV and/or HCV
infection on end-stage liver disease, HCC burden, and dropout rate from the liver transplant waiting
list.[ 161 162 ] Treatment of MAFLD in this group should be considered the same as that for
noninfected patients. In addition, multiple studies have demonstrated that direct acting
antivirals-induced SVR is associated with weight gain, increased serum lipid levels, and hepatic
steatosis.[ 163 ] Therefore, this group of patients may be more vulnerable to MAFLD-related
complications.

« Patients cured of HCV or having profound HBV virological suppression with MAFLD need
monitoring because of the increased risk for progression to cirrhosis, development of HCC, as well
as extrahepatic-related complications. (B1)

» The exact monitoring schedule is yet to be defined, but these patients can be followed according
to the recommendations of MAFLD single etiology. (B2)

» Deterioration of lipid profiles and increase in weight and hepatic steatosis are frequently
overlooked post-SVR. Clinicians should actively find, monitor these parameters, and intervene as
appropriate, to reduce cardio-cerebral vascular disease risk. (B1)

Restriction in meal-consuming timing has emerged as a potential promising dietary approach for
the management of obesity and dysmetabolic diseases, including MAFLD. Ramadan fasting has
been reported in a study from Egypt on 83 patients with MAFLD to lead to a reduction of the
severity of hepatic steatosis and liver enzymes.[ 164 ] Another study showed a direct effect of
Ramadan fasting on improving noninvasive measures of fibrosis as well as on inflammatory
markers and insulin sensitivity.[ 165 ] In addition, both preclinical animal studies and human clinical
trials have demonstrated that intermittent fasting has wide-spectrum benefits for many health
conditions, including MAFLD.[ 166 ]

Ramadan fasting is advisable with plethoric beneficial effects in patients with MAFLD (A2).

Metabolic risk factor modification could contribute to the optimum management of patients with
MAFLD-related HCC; physical activity has been found to have a positive impact on HCC-related
survival.[ 167 ] However, as sarcopenia is reported to be a prognostic factor for patients with HCC,[
168 169 170 171 172 173 174 175 ] careful consideration of body composition, including skeletal
muscle mass and body fat, is crucial when recommending treating patients with HCC and
particularly when recommending physical activity.

T2DM is a risk factor for HCC, and metformin has been demonstrated to significantly reduce the
risk of HCC in MAFLD patients with HbA1c levels of >7.0%[ 134 ] and extend the survival of HCC
patients with T2DM after the curative treatment of HCC.[ 135 ] Thus, in MAFLD-related HCC
patients with T2DM, metformin with life-style intervention may be recommended. However, further
prospective, well-controlled randomized studies including Egyptian patients are required before any
strong recommendation can be made.

» Metformin and lifestyle intervention could be beneficial in MAFLD-related HCC patients,
particularly patients with T2DM. (B1)



« Careful consideration of sarcopenia as a prognostic factor and appropriate nutritional therapy is
recommended. (C2)

MAFLD is emerging as the leading indication for liver transplantation (LT). The related
comorbidities with MAFLD directly impact patient evaluation and selection, waitlist morbidity,
mortality, and eventually post-transplant outcomes. Although LT is a radical treatment for cirrhosis,
it does not treat these underlying comorbidities; therefore, this population is maintained at an
increased risk for CVD and postoperative morbidity after LT.[ 176 ] Thus, a careful cardiovascular
evaluation is mandatory. Survival after MAFLD-associated liver transplant has been reported to be
similar to those for other causes of liver disease.[ 177 ] On the contrary, the main causes of
mortality in patients with MAFLD following LT are sepsis and cardiovascular disease.[ 178 ]

The increasing prevalence of MAFLD in the general population corresponds directly with the
increasing prevalence of MAFLD in both the deceased and living donor pools. The use of steatotic
livers has been associated with an increased risk of graft failure and/or impaired graft function.[ 179

]

The optimal regime in MAFLD recipients is unclear. Strategies to control associated comorbidities
before LT should be prioritized to favorably impact waitlist mortality, decrease the rate of recurrent
or de novo MAFLD after LT, and improve post-transplant outcome. In addition, immunosuppression
including steroids and calcineurins inhibitors can cause or worsen modifiable risk factors and
therefore should be minimized. Statins should be encouraged post-LT in those with dyslipidemia
and/or pre-existing CVD and may be associated with a survival benefit.[ 180 ]

« Liver transplantation should be considered in appropriately selected MAFLD patients with
decompensated liver disease or HCC. (B1)

* Patients with MAFLD have a high risk of presence of pre-existing CVD and hence should be
thoroughly assessed prior to listing for transplantation and followed up afterwards.. (B1)

The burden of MAFLD is rapidly increasing in Egypt and is emerging as a leading cause of chronic
liver disease, HCC, and liver transplantation. In addition, it is intimately associated with numerous
systemic complications such as T2DM, CVD, CKD, and multiple cancers. In our region, dual
etiology, particularly with viral hepatitis, is common and challenging. The Egyptian guideline
document for MAFLD is aimed to provide simple and practical recommendations for the
assessment and management for the general population along with special populations with
MAFLD. Fibrosis is the single major risk factor of all hepatic and extra-hepatic complications of
MAFLD, with numerous noninvasive tools for assessment of fibrosis available and increasingly
used. Holistic multidisciplinary and patient-centered approaches are needed to provide optimal care
for patients with MAFLD. These models should aim to tackle the entire spectrum of the disease that
includes not only the resolution of hepatic steatosis and liver injury but also the amelioration of the
associated systemic metabolic milieu and control the accompanied comorbidities that aggravate the
risk of cardiovascular and other extra-hepatic complications, with patient-reported outcomes being
at the core. Lifestyle intervention, including dietary changes and structured exercise, remains the
holy grail of management, with an armamentarium of therapeutic options expected to be available
over the next few years. In the extreme of the spectrum of the disease, bariatric (metabolic) surgery
may be indicated. MAFLD patients with cirrhosis should be considered for surveillance for varices
and HCC. Multiple gaps in our knowledge on MAFLD are identified, and a joint effort by various
stakeholders for gathering more evidence is the only way forward for the full adoption of these
recommendations and tackling this growing burden.

Research priorities and unmet needs in the field

We recommend the following research priorities to improve MAFLD-related health outcomes in
Egypt:



» Serum tests and risk stratification algorithms for staging MAFLD and validating the cut-offs of
noninvasive scores of fibrosis in the Egyptian MAFLD population.

» Studies to establish and test the efficacy of task shifting and referral pathways based on the
MAFLD diagnostic criteria.

« Identifying the characteristics of patients with dual disease (MAFLD and HCV; MAFLD and HBV).
 Characterization of the genetic architecture of MAFLD in this region would be required.

* Studies to compare the diagnostic accuracy, costeffectiveness, and patient outcomes reported
using the NAFLD and MAFLD diagnostic criteria in Egyptian cohorts.

* Relative to their proportion of the global MAFLD population, Egypt is underrepresented in ongoing
clinical trials for pharmaceutical treatments. Thus, more clinical trials in Egyptian populations are
necessary.



