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Abstract: Non-alcoholic fatty disease (NAFLD) is amongst the leading causes of chronic liver disease
worldwide. The prevalence of NAFLD in the Middle East is 32%, similar to that observed worldwide.
The clinicians in this region face several challenges in diagnosing and treating patients with NAFLD.
Additionally, there are no national or regional guidelines to address the concerns faced with current
treatment options. Silymarin, derived from milk thistle, provides a rational and clinically proven
approach to hepatoprotection. This article focuses on addressing regional diagnostic challenges and
provides clear guidance and potential solutions for the use of Silymarin in the treatment of NAFLD
in the Middle East. Both clinical and preclinical studies have highlighted the efficiency of Silymarin
in managing NAFLD by reducing liver disease progression and improving patient symptoms and
quality of life, alongside being safe and well tolerated. An expert panel of professionals from the
Middle East convened to establish a set of regional-specific diagnostics. A consensus was established
to aid general physicians to address the diagnostic challenges in the region. In conclusion, Silymarin
can be considered beneficial in treating NAFLD and should be initiated as early as possible and
continued as long as necessary.
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1. Introduction
Non-alcoholic fatty liver disease (NAFLD) is one of the leading causes of chronic
liver disease in the world [1–4]. It includes a histological continuum of non-alcoholic fatty
liver (NAFL), non-alcoholic steatohepatitis (NASH), fibrosis, cirrhosis, and hepatocellular
carcinoma (HCC), which can be differentiated by liver biopsy [2,3]. A meta-analysis study
indicated that 25% of the adult population worldwide had NAFLD, with incidence of
NASH in up to one-third of them [1]. Men are at a higher risk of developing NAFLD and
NASH compared to women [5,6]. It is notable that Hispanics (45–58%) are more prone to
developing NASH whereas African Americans (24–35%) have a lower prevalence in terms
of ethnicity [5,7,8]. The scenario of increased NAFLD prevalence is also seen in children
increasing with age, ranging from 0.7% for ages 2–4, up to 17.3% for ages 15–19 years [9].
NASH is associated with increased liver-related mortality and hepatocellular carcinoma,
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even in the absence of cirrhosis, and is predicted to become a rising indication for liver
transplantation by 2020 [2,10–14].
As noted previously, there is strong evidence suggesting that components of metabolic
syndrome (MetS) are highly prevalent in patients with NAFLD and NASH (41% and 71%,
respectively) [1]. Patients with NAFLD usually present as obese, with insulin resistance
and/or type 2 diabetes mellitus (T2DM), dyslipidaemia, and hypertension—all of these
are risk factors for cardiovascular diseases (CVDs) [15,16]. Owing to the similarity in risk
factors between NAFLD and CVDs, cardiac-related death has thus become one of the
leading causes of death in NAFLD patients [17–19]. The overall mortality is 34 times higher
in patients with NAFLD with at least 1 MetS component than those without any adjacent
condition [20]. International guidelines such as European Association for the Study of
the Liver (EASL) and American Association for the Study of Liver Diseases (AASLD)
recommend lifestyle modifications and diet control to achieve weight reduction and insulin
sensitivity in NAFLD. However, the long-term benefit of these modalities is debatable,
mainly due to lack of patient compliance. Guidelines suggest the use of pioglitazone and
vitamin E, but with strong limitations and as off-label treatments [4,21]. Clinical studies in
NAFLD confirm that silymarin can positively affect liver disease progression and improve
patients’ symptomatology, clinical conditions, and quality of life [22–24].
There is scarce data on the epidemiology of NAFLD in the Middle East [25]. The
prevalence of NAFLD in the region is high and is projected to rise over 30% in the coming
years due to various driving factors such as obesity and type 2 diabetes [1,26]. Due to
limited therapeutic options available to manage NAFLD patients in this region, clinicians
face several challenges in diagnosis and treatment, affecting patient management on the
whole. Although EASL/AASLD provides guidelines for clinical management of NAFLD,
there are no national or regional guidelines to address the concerns faced with regionavailable treatment options. Silymarin provides a rational approach to hepatoprotection.
This article aims to address the defined regional challenges and provide clear guidance and
potential solutions for the use of silymarin in the Middle East in the treatment of NAFLD.
2. Materials and Methods
This article is based on the one-day advisory board meeting of expert professionals
that convened in Dubai, United Arab Emirates (UAE) in June 2019. The panel of experts
reviewed literature on the use of silymarin in treating NAFLD, and debated about its
role, specifically in the Middle East practice. Several authors were acquainted with the
used literature in personal work and presentations. Full-text articles of the references
used to develop this manuscript were electronically sourced or via direct contact with the
authors. An in-depth search on Google Scholar, Medline, and PubMed was conducted
using the keywords “non-alcoholic fatty liver disease” and “non-alcoholic steatohepatitis”,
in addition to “prevalence and risk factors for NAFLD” and “silymarin”, with special
emphasis on the Middle East countries. Overall, selection of papers was based on relevance
of active compound (silymarin), relevance of therapeutic area, and experimental setting
(clinical data for effectiveness, in vivo/in vitro setting to support mechanism of action
of compound).
3. Results
3.1. Burden of NAFLD in the Middle East
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic liver disease in
Gulf countries such as the Kingdom of Saudi Arabia (KSA), Bahrain, and the UAE in both
the adult and pediatric population [27]. Although there are not many studies evaluating the
prevalence of NAFLD in the region, available data suggest that the prevalence of NAFLD
in the Middle East countries (32%) is similar to worldwide incidence, with impactful
consequence and disease burden [1]. The prevalence of NAFLD in Kuwait, South of Iran,
and North of Iran was 33.3%, 21.5%, and 43.8%, respectively [28,29], whereas a recent study
conducted in 2018 indicated the prevalence to be estimated at 25% in both KSA and UAE.
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By 2030, the total NAFLD population is projected to increase to 48% in Saudi Arabia and
46% in UAE [26].
The increasing cases of NAFLD and Non-alcoholic Steatohepatitis (NASH) in this
region can be attributed to the high prevalence of risk factors such as obesity, diabetes
mellitus (DM), dyslipidaemia, and MetS [27]. According to data from the World Health
Organization (WHO), obesity rates among adults are exceptionally high in the region, at
more than 35% in KSA, 37% in the UAE, 32% in Qatar, and almost 40% in Kuwait [30]. The
prevalence of MetS in the Middle East is estimated to be around 20–37% [31]. Overweight,
obesity, and diabetes mellitus are major components of MetS that negatively affect patient
survival. The Middle East is ranked second by the International Diabetes Federation (IDF)
for the incidence of diabetes, with an age-adjusted prevalence rate of 10.8% [32]. Diabetes
is prevalent in over 1/6th of the total population in Kuwait (15.8%), Bahrain (16.5%), UAE
(17.3%), and Saudi Arabia (17.7%). An increase in DM prevalence has been attributed to
increasing urbanization, aging, obesity, reduced physical activity, and unhealthy diet [32].
In addition to the high prevalence of NAFLD, there is some evidence suggesting rising
rates of adverse outcomes related to NAFLD and NASH in the region. In fact, NASH is
currently considered to be the leading indication for liver transplantation in some gulf
countries [26]. The consolidated data suggests that the disease burden associated with
NAFLD and NASH in the Middle East region is on the rise; hence, there exists an urgent
need for improving the diagnostic and management outcomes of patients.
3.2. Diagnostic Scenario of NAFLD/NASH in the Middle East
3.2.1. International Guideline Recommendations
NAFLD is characterized by excessive hepatic fat accumulation, associated with insulin
resistance (IR), and is defined by the presence of steatosis in >5% of hepatocytes according
to histological analysis, or by a proton density fat fraction >5.6% assessed by proton
magnetic resonance spectroscopy (1H-MRS) or quantitative fat/water selective magnetic
resonance imaging (MRI). NASH is defined as the presence of ≥5% hepatic steatosis and
inflammation with hepatocyte injury (e.g., ballooning), with or without any fibrosis [4,22].
The international guidelines recommend that the diagnosis of steatosis should lead
to complete evaluation of family and personal history of NAFLD-associated diseases
and the exclusion of secondary causes of steatosis with a careful assessment of alcohol
intake. Furthermore, the daily alcohol consumption of ≥30g for men and ≥20g for women
(>21 standard drinks per week in men and >14 standard drinks per week in women) is
considered a reasonable threshold for significant alcohol consumption when evaluating
patients with suspected NAFLD. The detailed protocol of initial blood evaluations and
extended evaluations recommended by EASL are presented in Table 1. Likewise, as the
prevalence of NAFLD equates the prevalence of MetS and its components, increasing the
risk of advanced disease, a thorough assessment of all components of MetS is recommended.
Similarly, the occurrence of obesity/T2DM or elevated liver enzymes in patients with
metabolic risk factors should prompt non-invasive screening to predict steatosis, NASH,
and fibrosis. Non-invasive assessments help to identify the risk of NAFLD, in addition to
monitoring disease progression and predicting the response of therapeutic interventions.
This further aims to reduce the need for liver biopsy considering it is often limited by cost,
sampling error, patient compliance, and procedure-related morbidity and mortality. NASH,
however, is diagnosed by a liver biopsy presenting steatosis, hepatocyte ballooning, and
lobular inflammation [4,22,33]. The guidelines also recommend calculating the surrogate
markers of fibrosis (NFS, FIB-4, ELF, or FibroTest) in order to rule out significant fibrosis
(≥F2) in NAFLD patients. In patients for whom significant fibrosis cannot be ruled out,
transient elastography/fibroscan should be conducted, and in cases of confirmed significant
fibrosis the final diagnosis should be made by liver biopsy. A comprehensive CVD workup
is recommended for all cases of NAFLD [4,22].
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Table 1. European Association for the Study of the Liver (EASL), European Association for the Study
of Diabetes (EASD) and European Association for the Study of Obesity (EASO): EASL–EASD–EASO
clinical practice guidelines for the management of non-alcoholic fatty disease (NAFLD): protocol for
a comprehensive evaluation of suspected NAFLD patients [4].
Level

Initial
evaluation

Extended *
evaluation

Variable
1

Alcohol intake: <20 g/day (women), <30 g/day (men)

2

Personal and family history diabetes, hypertention and CVD

3

BMI, waist circumference, change in body weight

4

Hepatitis B/hepatitis C virus infection

5

History of steatosis-association drugs

6

Liver enzymes (ALT, AST, GGT)

7

Fasting blood glucose, HbA1c, OGTT, (fasting insulin {HOMA-IR})

8

Complete blood count

9

Abdominal ultrasound

1

Ferritin and transferrin saturation

2

Tests for coeliac and thyroid diseases, polycystic ovary syndrome

3

Tests for rare liver diseases (Wilson, autoimmune disease, AATD)

* According to a prior probability or clinical evaluation. CVD—cardiovascular disease; BMI—body mass index;
ALT—alanine aminotransferase; AST—aspartate aminotransferase; GGT—gamma-glutamyltransferase; HbA1c—
hemoglobin A1c; OGTT—oral glucose tolerance test; HOMA-IR—homeostatic model assessment of insulin
resistance; AATD—alpha-1 antitrypsin deficiency.

3.2.2. Challenges in Diagnosing NAFLD and NASH in the Middle East
A wide range of challenges persist in the diagnosis of liver disease in the Middle East.
Diagnosis of the disease in lean patients is considered as a major challenge, with no robust
explanation except for the fact that lean people present no clear signs of obesity even after
consumption of foods high in carbohydrates. Gastroenterologists in the region are not formally trained to conduct abdominal ultrasonography, which can lead to subjective results
prone to discrepancies. Furthermore, the biopsy is not a common practice in the region
with only ~10% of patients undergoing liver biopsies due to patient reluctance. Physicians
in the region consider liver biopsy as a last resort and wait for 5 years post-diagnosis of
elevated liver enzymes and no improvement with lifestyle modifications. It was notable
that although fibroscan with controlled attenuation parameter (CAP) technique is a noninvasive, time- and cost-effective test compared to liver biopsy [34], it was validated mostly
for viral hepatitis, a condition not associated with significant degree of liver steatosis. In
NAFLD patients, results could be influenced by many factors and its accuracy jeopardized
if BMI ≥ 25. Additionally, fibrosis seromarkers had low patient accessibility due to high
price point and low-to-none insurance coverage.
Owing to these multiple challenges, it is acknowledged that there is an unmet need to
improve diagnostic procedures for NAFLD and NASH capability in the region.
3.3. Expert Panel Opinion on Diagnosis
The authors opined to adapt the diagnostic tests recommended by the EASL guidelines
to suit the unique needs of the Middle Eastern region. The literature review was carried
out in a narrative approach. Although no formal consensus protocol was applied, the
expert guidelines were established through a thorough consensus process of reiteration of
inquiries and challenges until the panel reached a unanimous agreement.
Ferritin and transferrin saturation tests were not recommended, whereas it was worthwhile testing for coeliac and thyroid diseases, and polycystic ovary syndrome. It was
significant to note that tests for rare liver diseases (Wilson, autoimmune disease) are
seldom recommended in the region due to high cost and low insurance coverage.
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The authors consensually established a set of diagnostics that may aid an appropriate
diagnosis of NAFLD by general practitioners to overcome the diagnostic challenges faced
in the region (Table 2).
Table 2. Expert panel opinion on the diagnostic tests for suspected NAFLD patients to be conducted
in the Middle East practice.
Diagnostic Tests
1.

Personal and family history diabetes, hypertention and CVD

2.

BMI, waist circumference, change in body weight

3.

History of steatosis-association drugs

4.

Alcohol intake *: <20 g/day (women), <30 g/day (men)

5.

Hepatitis B virus markers (HBsAg, anti-HBC and anti-HBS) /Hepatitis C virus antibody

6.

Total LFT Profile, synthetic & enzymatic, INR & Creatinine

7.

Complete blood count

8.

Lipid profile, HDL cholestrol, triacylglycerol, uric acid

9.

Fasting blood glucose, HbA1c, OGTT

10.

TSH

11.

Abdominal ultrasound

12.

Fibroscan/ARFI

13.

Biopsy is not necessary in standard case, only if clinically indicated

* >21 standard drinks per week in men and >14 standard drinks per week in women. LFT—liver function tests; INR—insulin resistance; HDL—high-density lipoprotein; OGTT—oral glucose tolerance test;
TSH—thyroid-stimulating hormone; ARFI—acoustic radiation force impulse; MRCP—magnetic resonance
cholangiopancreatography.

The following recommendations were provided for the above suggested diagnostic
tests (Table 3):

•

Personal and family history needs to be elaborated:
#
#
#
#

•
•

•
•

•

All patients with a history of diabetes, dyslipidaemia, and obesity should be
screened for NAFLD.
Clinical manifestation of active liver disease and liver failure should be included during physical examination.
In addition to alcohol, patient history should include testing for use of other
substances such as anabolic androgens, herbal unregistered medications, and
food supplements.
Occupational history could be incorporated as a part of personal history as certain occupations add to the risk factors of liver disease, especially if occupation
involves exposure to high emission gases.

Lipid profile tests should be conducted in the initial visits
Rule out hepatitis B and C infections after alcohol analysis (in the sequence of tests)
in all patients as the majority of them originally belong to countries with a high
prevalence of hepatitis C infection.
Liver function tests (LFT) not being limited to testing liver enzymes only, in order to
provide more clarity on the disease.
Consistent deranged LFT values for more than 2–3 months should prompt the addition
of autoimmune markers to rule out the presence of autoimmune diseases in selected
cases, such as middle-aged women, hyperglobulinaemia, etc.
Further tests should be conducted if liver enzymes remain elevated above normal for
6 months or more.
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•

AST to ALT ratio of 2:1 or greater, particularly in the setting of an elevated γGT,
could be used as a parameter to diagnose the disease as it is suggestive of alcoholic
liver disease.

Table 3. Expert panel opinion on the management of patients with NAFLD.
FOLLOW-UP
(2–3 Months)

FOLLOW-UP
(≥6 Months)

Monitoring metabolic risk factors

Monitoring metabolic risk factors

Physical examination
(clinical manifestation of active liver disease
& liver failure)

Physical examination
(clinical manifestation of active liver
disease & liver failure)

Monitoring metabolic risk factors

Monitoring metabolic risk factors

Blood exams

Blood exams

INITIAL VISIT
Screening for metabolic risk factors (DM,
dyslipidemia, obesity, hypertension)

•
•

Personal history
Family history
Physical examination
(clinical manifestation of active liver
disease & liver failure)
Screening for other risk factors

•
•
•
•

Alcohol
Drugs
Occupational risks
Viral infections (HCV, HBV)
Blood exams

•
•

Lipid profile
Liver function tests

•
•

Non-invasive tests

•
•

Ultrasonography/MRCP
Fibroscan (with CAP)

Lipid profile
Liver function tests: if still out of normal
range, check for autoimmune diseases

•
•

Non-invasive tests

•
•

Ultrasonography
Fibroscan

Lipid profile
Liver function tests: if still out of
normal range, consider further tests
Non-invasive tests

•
•

Ultrasonography
Fibroscan

3.4. Treatment Scenario of NASH/NAFLD in the Middle East
3.4.1. International Guideline Recommendations
The management of NAFLD includes treating liver disease as well as the related
metabolic comorbidities such as obesity, hyperlipidemia, insulin resistance (IR), and T2DM.
As epidemiological evidence suggests a close association between unhealthy lifestyle and
NAFLD, international guidelines recommend lifestyle modification of diet, exercise, and
weight loss to treat all patients with NAFLD [4,22]. Modest weight loss indicated reduction
in liver fat, improved hepatic IR, and resulted in NASH regression, with studies demonstrating a weight loss of ≥7% is associated with histological improvement [4,22,34]. The
various scientific societies have established guidance statements for lifestyle modifications
related to energy restriction (500–1000 calories/day), physical activity (150–200 min/week
moderate intensity in 3–5 sessions), and reduced alcohol and fructose consumption [35].
Despite the recommendations, it is not easy to ensure behavior changes in patients,
with evidence demonstrating that NAFLD patients have large variability in their readiness
to change both their diet and physical activity. Actual long-term compliance of subjects
with NAFLD to lifestyle intervention protocols is usually reported to be unsatisfactory, and
reinforcing the “motivation to change” in these subjects seems to be a critical factor [36].
Currently, no drug is approved to treat NAFLD; however, several categories of drugs
have been described, according to the physiopathological mechanisms of liver injury in
NAFLD, including antioxidants and insulin sensitizers. The guidelines suggest the use of
these drugs only in biopsy-proven NASH patients with significant fibrosis, with strong
limitations and as off-label treatments. Nonetheless, patients with less severe disease, but
at high risk of disease progression, could also be candidates for treatment.
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Insulin sensitizer pioglitazone improves liver histology in patients with and without
T2DM, with biopsy-proven NASH. However, the safety and efficacy of this drug has not
been evaluated in treating patients without histological confirmation.
Antioxidants such as Vitamin E administered at a daily dose of 800 IU/day improve
liver histology in nondiabetic adults with biopsy-proven NASH, and therefore may be
considered for this patient population. However, until further data supporting its effectiveness become available, vitamin E is not recommended to treat NASH in diabetic
patients, NAFLD without liver biopsy, NASH cirrhosis, or cryptogenic cirrhosis. Due to
the lipophilicity of the drug, high doses of vitamin E are required in order to achieve the
therapeutic effect. Different meta-analyses highlighted safety concerns of lipophilicity of
the drug, which further increases in hemorrhagic stroke, prostate cancer, and all-cause
mortality. Guidelines suggest that the risk/benefit profile should be carefully discussed
with each patient before initiating therapy [4,22,37–39].
3.4.2. Silymarin in the Treatment of Fatty Liver Disease
Silymarin, an extract from the Silybum marianum (milk thistle) plant containing various
flavonolignans (with silybin being the most abundant and the major active component), has
been used over the past decade as a herbal remedy for treating various liver diseases [40].
Silybin displays poor water solubility due to its highly hydrophobic and non-ionizable
chemical structure: this may have a great influence on its bioavailability, which can be
improved by the presence of additional substances with a solubilizing character (e.g., other
flavonoids) [41].
Data from human studies suggest that when a standardized formulation was administered orally, silymarin flavonolignans undergo rapid and extensive hepatic conjugative
metabolism with primarily biliary excretion, after which silymarin enters an enterohepatic
circulation. In fact, if on one hand silymarin unconjugated compounds had short halflives and low systemic exposures; on the other hand, the total silymarin flavonolignans
(unconjugated + conjugated) achieved highest exposures as a result of the enterohepatic
cycling—it is considered to be crucial for treatment effectiveness [41]. Furthermore, preclinical data evaluating bioavailability and physiological achievable level of silymarin in
different tissue showed that the liver achieved the highest concentration, reflecting the
presence of enterohepatic circulation and high epato-tropism [42].
Several pharmacological studies have been carried out on the active components
of milk thistle, silymarin, and silibinin. It has been found that these substances exert
hepatoprotective, antioxidant, anti-inflammatory, and anti-fibrotic properties. In addition,
they stimulate protein biosynthesis and liver regeneration, increase lactation, and possess
immuno-modulation activity [43]. The hepatoprotective and antioxidant properties of silymarin are due to its phenolic structure, by which it is able to form stable compounds with
relevant biological reactive oxygen species that are produced from the hepatic metabolism
of endogenous or exogenous toxic substances. Reactive oxygen species are known to
damage cellular membranes and induce cell death. The release of cell contents and reactive
oxygen species activate hepatic stellate cells, attracting hepatic macrophages that secrete
pro-inflammatory and pro-fibrotic mediators, promoting an immune response and deposition of extracellular matrix, respectively [44]. This ultimately sustains the inflammatory
and fibrotic status of the damaged liver. Silymarin is also documented to enhance hepatic
glutathione and may contribute to the endogenous antioxidant defense of the liver [45].
Several clinical studies in NAFLD and liver damage caused by alcohol abuse or
drug use, both in chronic or acute regimens, confirm that silymarin can positively impact
liver disease progression and improve patients’ symptomatology, clinical conditions, and
quality of life [24,26,46–51]. Notably, silymarin treatment has been reported to effectively
lower elevated liver enzymes levels in varying patient populations, including patients
with NAFLD [24,49,50], NASH, or patients treated with potentially hepatotoxic drugs [46].
In addition, positive outcomes on metabolic endpoints have been reported in cases of
metabolic/endogenous liver stress and in insulin resistance or diabetes [52,53]. Two recent
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studies conducted in non-cirrhotic patients with biopsy-proven NASH indicated that silymarin showed improvements in liver histopathologic findings of steatosis, inflammation
and fibrosis, and reduction of liver stiffness measured by transient elastography [22,54]. An
animal-model study of silymarin treatment during pregnancy and breastfeeding demonstrated no significant morpho-functional changes in offsprings, indicating safety of use
during gestation and lactation [55]. Although silymarin has shown to inhibit certain drugmetabolizing enzymes and drug transporters (multidrug resistance-associated protein
(MRP2) and breast cancer resistance protein (BCRP), such effects are unlikely to characterize in clinical settings [56]. Overall, silymarin is found to be safe, well-tolerated, and can be
considered a beneficial treatment of NAFLD.
3.4.3. Expert Panel Opinion on Treatment Regimen with Silymarin
The authors opined that non-pharmacological therapies such as lifestyle modifications
and diet are the cornerstone of NAFLD management, further governed by a multidisciplinary approach including psychologists, counsellors, and dieticians aimed at improving
patient behaviour and motivation. The role of the clinicians was highlighted in counseling
patients regarding the importance of maintaining a healthy diet and lifestyle. The involvement of family and caregivers was stated as an additional and important milestone toward
successful outcomes.
In terms of pharmacological treatments, although no medications are currently approved for use by the international guidelines, the available medications are either limited
to specific indications or have low safety profiles and inadequate safety/efficacy data in
treating NAFLD. The benefits and safety of silymarin in treating NAFLD have been acknowledged by the authors, in virtue of its antioxidant, anti-inflammatory, and anti-fibrotic
properties, aligning to initiate silymarin treatment as early as possible and continue as long
as necessary. It was recommended to commence treatment as soon as an elevation in the
liver enzymes was observed, and continue for a minimum of three months, after which
a reassessment is recommended to verify effectiveness. Treatment was suggested to be
continued for an additional three months post normalization of liver enzymes combined
with monitoring at regular intervals (Figure 1). It was also recognized that positive lifestyle
change supported by silymarin treatment had a synergistic effect and can further motivate
the patient to stay on therapy. Finally, the combination of silymarin with other active
compounds, such as vitamin E, would be beneficial to treat selected NAFLD/NASH cases.

Figure 1. Expert panel opinion on the treatment regimen for silymarin. Start treatment with silymarin when patient’s liver
enzymes are elevated 1.5–2 folds higher than baseline. Continue treatment with 140 mg silymarin thrice daily for three
months, followed by reassessment of effectiveness for treatment continuation. Stop treatment when patient is asymptomatic
and has returned to baseline liver enzymes.
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4. Conclusions
NAFLD remains the most common liver disease across the globe with increasing
prevalence in the Middle East. This region encounters a range of diagnostic and treatment
challenges, uncovering unmet needs to improve the management capability of NAFLD.
Developing regional diagnostic procedures by adapting those recommended by EASL
guidelines would help overcome the diagnostic challenges faced by the general physicians
in this region, while easing the economic burden on patients. Although there is substantial
evidence suggesting that silymarin treatment improves hepatic diseases, there is a need to
educate patients on the use of silymarin to improve compliance. Although silymarin has
demonstrated no effect on the course of pregnancy in animal models, caution is advised
when administering silymarin to pregnant women as more studies with human models are
required to precisely assess safety. Further clinical studies are required to investigate the
impact of drug–drug interactions with silymarin.
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