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Simple Summary

Obesity, diabetes, and metabolic syndrome (MetS) are increasingly prevalent. Previous studies have demonstrated that these metabolic risk factors can
accelerate the progression of liver disease and increase mortality rates in individuals diagnosed with alcoholic liver disease (ALD). In this study, we com-pared liver
disease parameters and outcomes between patients with ALD with and without the MetS treated at our Liver Unit. We found that patients with ALD and with MetS
were older, consumed less alcohol and were at increased risk for heart disease and non-liver cancers. Patients with the MetS, however, did not have higher rates of
severe liver disease and its complications, liver cancer or excess mortality rates competed to those without the MetS. Recognition of this unique yet prevalent patient
population at liver clinics may offer the opportunity to address these modifiable risk factors and to prevent disease progression.

Abstract

Clinical evidence shows toxic role of alcohol in the pathogenesis of ALD. The liver biopsy can confirm the etiology of non-alcoholic steatohepatitis (NASH) or
alcoholic steatohepatitis (ASH) and assess cells inflammatory activity. The histological stages of ALD are simple steatosis, ASH, and chronic hepatitis with hepatic
fibrosis or cirrhosis. These stages may also be associated with several cellular and histological changes: occurrence of Mallory’s hyaline, megamitochondria, or
perivenular and perisinusoidal fibrosis.

Obesity and the MetS can coexist with excessive alcohol intake in a substantial proportion of this patient population. In addition, obesity and the MetS can
intensify the progression of ALD and increase the incidence of hepatocellular carcinoma (HCC) and mortality rates. The aim of our study was to observe the similarity
and difference between patients with ALD and MetS compared to those with only ALD and no MetS.

Methods

All the ALD and MetS were consulted and treated in our liver unit, either as outpatients or during hospitalization, between March 2015 and April 2019. Records
of the data were reviewed, and relevant evidence was collected under anonymous information. ALD and MetS were diagnosed according to accepted international
criteria. A total of 208 patients met the inclusion criteria and were included in the study.

Results

Seventy-five patients of the group were identified with two or more components of the MetS. After comparing the two groups, the combined ALD - MetS patient
group was found to be older (p<0.001), consume less alcohol (p=0.01) and have higher rates of cardiovascular disease [19 vs. 6, (p<0.0001)] and extra-hepatic
malignancy [8 vs. 5, p<0.045]. Patients with ALD - MetS did not have higher rates of cirrhosis and complications, HCC or higher mortality rates compared to ALD
patients without MetS. In conclusion, ALD patients with the MetS are a unique patient population that should be counselled accordingly, addressing hepatic
and non-hepatic risk factors.
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1Ac; MAFLD: Metabolic Associated Liver Disease; MASLD: Metabolic Dysfunction- Associated Steatotic Liver Disease; MASH: Metabolic Dysfunction Associated
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Examination Survey; SAF: Steatosis Activity Fibrosis; SCAFA: Short-Chain Fatty Acids; SLD: Steatotic Liver Disease; TG: Triglyceride; WHO: World Health Organization.

Introduction
globally and liver cancer is the 16th leading cause of death

Chronic liver disease is a major public health burden, as worldwide [1]. Alcoholic liver disease (ALD) remains a major

cirrhosis is currently the 11th most common cause of death
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cause of chronic liver disease. About 2 billion people consume
alcohol worldwide and over 75 million are diagnosed with alcohol
use disorders (AUD) and are at risk for alcohol- associated liver
disease [1]. Type 2 diabetes mellitus (DM) is a chronic disease
representing an indirect financial burden since patients with
diabetes have about ten times greater healthcare expenses than
those without diabetes. Reportedly, cardiovascular disease (CVD)
is a prevalent consequence of DM, and it continues to be the
major cause of mortality and disability among DM patients. Obese
people are atrisk for DM, metabolic syndrome (MetS), CVD, stroke,
and obstructive sleep apnea. Better knowledge of DM, CVD, and
obesity pathogenesis needed to create innovative techniques for
lowering patient health problems and discovering new diagnostic
markers for disease management. T2DM is characterized by
hyperglycemia, insulin resistance (IR). Nonalcoholic fatty liv-er
disease also called metabolic dysfunction-associated steatotic
liver disease, MASLD, includes the umbrella term steatotic liver
disease, or SLD, which covers MASLD and MetALD. This term
describes people with MASLD who consume more than 140
grams of alcohol per week for women and 210 grams per week for
men. Metabolic dysfunction-associated steatohepatitis, or MASH,
replaces the term NASH. MAFLD was proposed as a replacement
for the term nonalcoholic fatty liver disease (NAFLD), is the most
prevalent type of liver disease throughout the world, of which the
prevalence is one-third of the global population.

The histological features of MAFLD present as steatosis
greater than 5%, in addition to a spectrum of liver injuries
that include hepatocyte ballooning, lobular inflammation and
fibrosis leading to cirrhosis, and liver cancer. The extrahepatic
complications such as diabetes and cardiovascular disease are
higher in these individuals than those patients with simple
fatty liver. Subsequently, histological evaluations pro-vide
key information for predicting clinical outcomes and medical
management, especially for prioritizing the considerations
to receive clinical interventions when detecting liver injuries.
Ballooning is characterized by hepatocytes exhibiting a rounded
outline and pale cytoplasm. The hepatocytes might present
enlarged or normal sizes. The cytoplasmic Keratin 8/18
expression is very low. The two histologic scoring systems in
MAFLD measurements, include the NAFLD Activity Score (NAS)
developed by the NASH Clinical Research Network (NASH CRN)
and the “steatosis, activity, fibrosis” (SAF) scoring system. Using
these scores, hepatocyte ballooning is characterized with scores
ranging 0-2. The number of ballooned cells none (0). There can be
few and prominent, normal size hepatocytes without ballooning.
Recent years have seen a dramatic increase in the worldwide
prevalence of obesity and the metabolic syndrome (MetS) [2].
Approximately two billion adults worldwide are overweight or
obese and over 400 million have diabetes; both of which are risk
factors for non-alcoholic fatty liver disease (NAFLD) and hepato-
cellular carcinoma (HCC) [1].

These factors can coexist with alcohol consumption in a

substantial proportion of this population [2]. In the Third National
Health and Nutrition Examination Survey (NHANES III) cohort,
the prevalence of obesity and components of the MetS was 45%
and 32%, respectively [3]. This high prevalence was maintained
in a more recent cohorts of subjects with ALD, where more than
two thirds had central obesity and more than one third had
MetS [4]. Previous studies indicate a relationship between ALD
and the MetS [5]. The nature of this relationship and its clinical
significance is yet to be fully defined. In a large Finnish cohort
study, Aberg et al demonstrated that among alcohol risk users,
diabetes mellitus was the single significant predictor for a severe
liver event (de-fined as first hospitalization due to liver disease
or liver-related death or a diagnosis of primary liver cancer) [5].
Stepanova demonstrated in a large population based American
study, that DM was an independent predictor for overall mortality
in ALD subjects [3]. This same study concluded that obesity and
the MetS were independent risk factors for liver related mortality
in ALD patient population [3]. Boyle described the relationship
between alcohol and the metabolic syndrome as bidirectional,
concluding that the two exert synergistic effects, enhancing liver
injury and cirrhosis [2]. Elucidating the clinical impact of these
metabolic hazard factors on ALD is important for risk assessment
and may eventually dictate follow-up and referral practices. The
aim of our study was to investigate the clinical outcomes of ALD
patients with the MetS compared to ALD patients without MetS.

Materials and Methods

This is a retrospective case analysis of patients admitted to
Kaplan Medical Center with the diagnosis of ALD as well as ALD in
the presence of MetS. The patients were seen as outpatients at the
Liver Unit in our center from March 2015 to April 2019. The study
was approved by the institutional ethics committee prior to its
initiation. Diagnosis of ALD was made according to the European
Association for the Study of Liver (EASL) clinical practice guidelines
[6]: documentation of regular alcohol consumption of >20 gr./day
in females and >30 gr./day in males together with the presence of
clinical and/or laboratory abnormalities suggestive of liver injury.
Diagnosis of cirrhosis was extracted from clinic records and/or
based on clinical manifestations, laboratory results, radiological
characteristics, non-invasive methods of fibrosis or liver biopsy.
Criteria for the diagnosis of MetS were adapted from the World
Health Organization (WHO) criteria for the metabolic syndrome
[71].

i. Overweight 227 kg/m?

ii. Dyslipidemia defined as triglyceride (TG) 2150 mg/
dL or high-density lipoprotein (HDL) <40 mg/dL or use of lipid
lowering medication

iii. Hypertension defined as use of antihypertensive
medications

iv. Impaired fasting blood glucose of 100-126 mg/dL and/
or HbA1C 25.7 %.
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Patients were included in the combined MetS-ALD study group
if they met 2 of the above criteria or had diabetes mellitus (DM),
defined as fasting glucose >126 mg/dL and/or HbA1C 26.5%
and/or chronic use of antidiabetic medications. Patients aged <18
years or with DM secondary to chronic pancreatitis were excluded.
Data was retrieved from all available records. Post-hospitalization
mortality data was obtained from a national registry governed
by the Israeli Ministry of the Interior. Quantitative variables
were expressed as means = SD unless otherwise specified.
Continuous variables were compared using the Student t-test
with frequencies being compared utilizing the two-tailed Fisher’s
exact test. Survival was analyzed with the Kaplan-Meir method
with comparison between patient cohorts with the log-rank
test. Cumulative over-all survival was adjusted for age, alcohol
consumption and body mass index (BMI). p-values of <0.05 was
considered significant. Statistical analysis was performed using
IBM SPSS, version 27 (Inc., Armonk, NY, USA).

Results

A total of 208 patients with ALD were identified during the
study period and included in the study cohort. Two or more
components of the MetS were found in 75 (36%) patients. These
comprised the ALD-MetS patient group. Twenty-nine (14%)

patients had a diagnosis of DM, and 10 (5%) had IFG. The combined
ALD-MetS patient group was older (p<0.001), had a higher BMI
(p<0.001) and consumed less alcohol (p=0.01) compared to the
non-MetS ALD group. Both groups included mainly males. Patients
were delineated according to country of origin, with the combined
ALD-MetS group being more prevalently of North-African
descent (P=0.003) compared to their non-MetS counterparts.
Demographic and baseline clinical characteristics of the patient
cohort are shown in Table 1. Rates of cirrhosis were 28 (37%) for
the combined ALD - MetS group vs. 59 (44%) for the ALD group,
with no statistically significant difference (p=0.3). Similarly, no
significant differences in the rates of decompensation [11 (39%)
vs. 27 (46%), p=0.6] and HCC [6 (21%) vs. 7 (12%), p=0.2] were
noted between the study groups. Cardiovascular disease was
significantly more prevalent in the combined ALD - MetS group
[19 (25%) vs. 6 (5%), p < 0.0001], as was in the group of extra-
hepatic cancer [8 (11%) vs. 5 (4%), p<0.045]. Complete results
are shown in Tables 2a and 2b. A trend towards lower survival
rate was observed in the combined ALD - MetS group compared
to the ALD cohort. However, after adjustment for age, alcohol
consumption and body mass index (BMI) no significant difference
in cumulative mortality was noted (Figure 1).
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Figure 1: Cumulative survival in ALD-MetS vs. ALD non-MetS patient group.
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Table 1: Baseline characteristics of the patient cohort.
MetS +ALD (n=75) MetS (n=133) p-value
Age (years) 5712 48.2+1 <0.0001
Male (%) 67 (89) 121 (91) 0.7
BMI (kg/m?) 27.845.6 23.7+4.2 <0.0001
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Alcohol consumption (gr./day) 139+106 195+163 0.001
Russia/USSR 28(37) 56 (42) 0.5
Country of Ethiopia 5(7) 14 (11) 0.4
Origin (%)
Israel 12 (16) 34 (26) 0.1
Alger, Maroco 20 (27) 11 (8) 0.0003

MetS=Metabolic syndrome; BMI = Body mass index

Discussion

In this single center cohort study, we found that approximately
one third of ALD patients are also afflicted with components of the
metabolic syndrome and about 15% were diabetic. This finding is
consistent with the 25% worldwide prevalence of the MetS, with
higher prevalence in Western countries [5] reaching 47.3% among
American adults [8]. Our study found that patients with ALD,
combined with the MetS are older, have a higher BMI and consume
less alcohol compared to ALD patients without MetS. Previous
studies support this conclusion, demonstrating that obesity
confers predisposition to the development of more advanced liver
disease amongst alcohol consumers [9,10] and that the metabolic
syndrome and/or type 2 DM may promote the development of
ALD in this patient population [11]. The cause of this so-called
accelerated progression of ALD is yet to be elucidated. Further
studies must determine whether baseline metabolic derangement
enhances the ethanol induced liver injury or is an expression of
the additive injury of Metabolic Associated Liver Disease (MAFLD)
[11]. We found no significant differences between the two study
groups regarding the prespecified main hepatic outcomes. These
findings do differ from previous epidemiologic studies addressing
this issue, with most concluding that a supra additive effect of
MetS and its components on ALD does exist. Among investigated
outcomes higher rates of cirrhosis [12] decompensated liver
disease [13] and HCC [14] were reported. It is important to
note that study methodologies are heterogeneous. Specifically,
our patient population differed from most studies. Our study is
performed in a hepatology referral center. As a result, our cohort
is more selective vs. large-scale general population cohorts, such
as the NHANES IIL

In our study, cardiovascular disease and extra-hepatic cancers
were more prevalent in the combined ALD-MetS group. This
observation reflects the well-accepted finding that the metabolic
syndrome is associated with a range of extrahepatic disease
manifestations, particularly cardiovascular disease [11,15].
An increased risk of several common cancers in non-alcoholic
steatohepatitis NASH [16] is also well documented. It is important
to note that excessive alcohol consumption, per-se, is also
considered a risk factor for several extra-hepatic cancers [17] and
cardiovascular disease [18], also contributing to these outcomes.
Several other factors such as age, degree of fitness, nutrition,
presence of obesity and related cardiometabolic risk factors, BMI,
autoimmune diseases, sex, and genetics influence the severity

of the disease [19-27]. Daily, appreciatively half of the body
cholesterol elimination from the body occurs via its degradation to
the bile acids [28]. Bile acids are metabolic signalling factors, lipid
solubilizers and regulators of bile-acid homeostasis. Bile-acid-
activated signalling pathways have become therapeutic targets
for metabolic disorders. Thomas and his team [29] reviewed
how the signalling functions of bile acids can be exploited in the
development of for obesity, type 2 diabetes, hypertriglyceridemia
and atherosclerosis, as well as other associated chronic diseases
such as non-alcoholic steatohepatitis. Metabolic dysfunction -
associated steatohepatitis, or MASH, replaces the term NASH [30]
as concluded by the consensus group.

The metabolic dysfunctions in the presence of alcohol misuse
or in comorbidity increases the impact on the liver [31-35].
Chronic alcohol consumption is a risk factor for tumours of the
oral cavity, gastro-intestinal tract, liver, pancreas and the female
breast. Numerous mechanisms contribute to alcohol-induced
carcinogenesis including the action of cytochrome P-450 (CYP).
CYP2E1 is one of the P450 enzymes which are responsible for
over 90% of the oxidation and reduction of chemicals including
drugs, vitamins, steroids, chemical carcinogens, and industrial
solvents. CYP2E1 driven oxidative stress leads to mitochondrial
damage. In our previous article we explained that ALD and NAFLD
lead to abnormal accumulations of fat in the liver followed by
an evolution from simple steatosis to steatohepatitis, fibrosis
and cirrhosis. Morphological changes in the liver mitochondria,
perivenular and perisinusoidal fibrosis, cellular ballooning, and
accumulation of fibrosis lead to the development of cirrhosis [36].
Specific biomarkers may help to monitor the inflammation and
repair in MAFLD and in estimating the contribution of alcohol
intake and the metabolic syndrome to liver steatosis [37,38].
Alcohol effects on hepatic lipid metabolism through various
mechanisms, leading synergistically to an accumulation of fatty
acids (FA) and triglycerides. Obesity, as well as, the dietary fat
[saturated fatty acids (FA) versus poly-unsaturated fatty acids
(PUFA)] may modulate the hepatic fat.

Gut flora maintains the individual health and constitutes an
important factor in the pathogenesis of various diseases. The
microbiota can be influenced by age, genetics, host environment
and diet[39]. Diethasanimpactupon both the composition and the
function of the micro-biota through influencing the development
of both immune and metabolic factors. A future prospective study
may demonstrate the potential of dietary manipulation of the gut
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microbiota and its metabolome as a modality to both maintain
health and treat diseases [40,41]. The microbiome encompasses
bacteria, fungi, and viruses [42]. Microbiome preserves epithelial
barrier function [43-46]. The components of the microbiome
metabolize unabsorbed carbohydrates from nutrients and trans-
form them to short-chain fatty acids (SCFA). SCAFA represents an
energy supply for the body [47]. The malfunction of the intestinal
microbiome affects the small intestinal barrier function [48] and
influences the physiology of the GI system leading to dysbiosis
[49,50]. Dysbiosis influences the host’s immune response via
interactions between the microbiota and the ingested food.

Bacterial overgrowth may develop because of intestinal tract
secretions, gastric acid and bile acid secretion, pancreatic enzymes
and mucin production play an important role in microbial
population and its activity into intestine. The metabolites
produced by bacteria are signaling to epithelial cells of intestine
to enhance or diminish their metabolism and to produce and/or
eliminate toxic substances. The changed microbial signaling in
dysbiosis results in shifts in both GI motility and metabolism. The
gut microbiota, which is changed by chronic alcohol consumption,
may also play an important role in hepatic steatosis and alcoholic
liver disease [46,47].
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Table 2: Outcome of patient cohorts.

Table 2a: Hepatic outcomes.

MetS + ALD (n=75) MetS (n=133) p-value
Cirrhosis (%) 28 (37) 59 (44) 0.3
Decompensated Cirrhosis (%) 11 (39) 27 (46) 0.6
Bleeding Varices (%) 1(4) 8 (14) 0.2
Ascites (%) 11 (39) 25(42) 0.8
Encephalopathy (%) 0(0) 1(2) 0.5
HCC (%) 6(21) 7 (12) 0.2
CC - Hepatocellular carcinoma
MetS - Metabolic syndrome
Table 2b: Non-hepatic outcomes.
MetS+ ALD (n=75) MetS- (n=133) p-value
Cardiovascular Disease (%) 19 (25) 6(5) <0.0001
Extra-hepatic malignancy (%) 8 (11) 5(4) 0.045

MetS -Metabolic syndrome
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Alcohol and Endotoxin

ALD is associated with elevated plasma endotoxin levels in
alcoholic patient [48-50]. The patient has high levels of endotoxin.
The endotoxemiaresultsinanincreaselevel oflipopolysaccharides
(LPS) [51]. The intestinal permeability is let-ting microbiota and
LPS out of the GI tract [52]. LPS enter via the portal tract in the
liver injuring the parenchyma, Ethanol effects glycosylation
of epithelial mucins, which alters the protective mucus layer
and may cause a change in adherent bacterial species [53]. The
effect of alcohol on intestinal permeability is in part due to the
bacterial metabolism of ethanol to acetaldehyde [53]. Patients
with alcoholic liver disease have an overgrowth of Candida sp.
compared to non-alcoholic controls [54-58]. Moreover, 2 weeks
of abstinence from alcohol reduces the proportion of Candida
albicans in patients with alcohol-use disease. In addition, mice
fed a chronic diet supplemented with alcohol have an increase
in Meyerozyma guillermondii [59]. Alcohol misuse leads to
functional and morphological changes in liver [60- 69]. Continuing
alcohol misuse leads to persistent parenchymal damage [70-79].
The combination of metabolic distress and alcohol misuse leads
to inflammation and cellular distress [80-87]. The critical role of
toll-like receptor (TLR) 4 in alcoholic liver disease is independent
of the other TLRs and represents together with other biomarkers
a diagnostic test to evaluate the degree of liver injury [88-93].
Alcohol mixed with drugs with high lipophilicity and extensive
metabolism in the liver (> 50%) are associated with an increased
hepatotoxic potential, especially in combination with a high
daily dose (> 100 mg daily). In addition, drugs that form reactive
metabolites, exert mitochondrial toxicity, and inhibit bile acid
transporters in in vitro test systems, like lymphocyte toxicity assay
(LTA) or/and human hepatic cells in culture are associated with
increased DILI risk in humans [27]. Concomitant administration
of multiple hepatotoxic drugs has also been associated with an
increased risk of drug-induced liver injury (DILI) in individuals
with alcohol misuse [27].

The impact of host age, sex, and race and ethnicity on ALD-
Met susceptibility is not well established because of the lack of
large exposure-based epidemiological studies to compare DILI
incidence with drug-treated controls with the same dis-ease.
Although standardized ALD incidence increases with patient age,
this may be explained by the fibrosis accumulation in the liver in
older individuals [27]. Abstinence is the most effective therapy in
ALD [36,37]. The highest effective treatment for MAFLD is based
on lifestyle changes, diet, and physical activity. The most urgent
need is for the widespread adaptation of the necessary lifestyle
changes that can decrease the prevalence of the disease, and
adding up, its morbidity and rate of progression. In addition, it is
possible to reverse the severity of hepatic fibrosis. Much work is
necessary to understand the role of the bacteria, their interactions
within the complex milieu of the intestinal micro-biome, and
the possible effects of fungi and viruses within the intestine. In
addition, there is a role of genetics and downstream effects on

inflammation, metabolites, and intestinal permeability [94-103].
An observational study describes the mortality due to cirrhosis
and liver cancer in the United States, 1999-2016, including ALD
and MAFLD individuals [104]. Recent advances in the therapeutic
landscape for alcohol and metabolic dysfunction -induced liver
injury offer new opportunities to personalize treatment and
improve outcomes for patients with moderately to severely active
disease [105-108].

Leading experts examine the latest clinical evidence and
guidelines for the newest targeted therapies for ALD and MAFLD
and should share practical strategies for integrating these
therapies into practice [105-113]. We hope that by sharing our
study we will contribute to show the importance of collaborative
work between patients; clinician; laboratory strategies to achieve
individualized treatment plans that align the latest evidence with
the unique needs; goals; and preferences of each patient. There
is also a need to evaluate and synthesize pre-clinical and clinical
research focused on associations between the oral microbiome
and neuropsychological disorders with a specific focus on MetS
according to pre-defined clinical and microbiome methodology.
Various host genetic factors related to drug-metabolizing enzymes
and transporters have beenreported as increasing DILI susceptible
individual reactions. A missense variant (rs2476601) in PTPN22,
which has been associated with other autoimmune disorders,
appears to be a risk factor for all-cause DILI across multiple racial
and ethnic groups for specific or herbal dietary products and the
common drugs chronic hepatitis are inflammation, necrosis and
fibrosis in liver tissues. The macrophages (Kupffer cells, hepatic
stellate cells (Ito cells) and sinusoidal endothelial cells foster the
formation and emitting of pro-inflammatory signals of cytokines,
chemokines, lipid and reactive oxygen species (ROS) and activate
the inflammatory response that leads to hepatic cells necrosis and
apoptosis. Apoptotic bodies derived from the damaged hepatic
cells activate Kupffer cells to secrete transforming growth factor
beta 1, endothelial growth factor and platelet-derived growth
factor, which can promote the trans-formation of activated hepatic
stellate cells into myofibroblasts [114-119].

Acute cholestatic hepatitis is the presence of cholestasis
accompanied by more prominent lobular inflammation. In
chronic cholestasis, the cholestasis persists and may have severe
bile duct injury or progress to bile duct loss. Less common
histological manifestations of drug-induced liver injury (DILI)
include fatty liver disease, drug-induced steatosis, and drug-
induced steatohepatitis. Steatosis may be purely micro vesicular,
which is primarily related to mitochondrial injury, mixed micro
vesicular and macro vesicular, or purely macrovascular steatosis
[120-150]. The link between alcohol consumption, its toxicity and
the gut microbiome is presented in Figure 2. Our study has several
limitations. Itis a retrospective analysis, therefore, subject to data-
collection biases. Data was collected from digital medical records
that may be incomplete or lacking. The study was performed in
a single medical center. Therefore, the results reflect our patient

m How to cite this article: Cohen-Mendel L, Sharabi-Kriger O, Melzer E, Malnick D.H. S, Neuman G. M, et al. Alcoholic and Metabolic Syndrome Induce
Liver Injury — A Single Center Experience. J of Pharmacol & Clin Res. 2024; 10(1): 555778. DOI: 10.19080/JPCR.2024.09.555778


http://dx.doi.org/10.19080/JPCR.2024.09.555778

Journal of Pharmacology & Clinical Research

population. Finally, alcohol intake is self-reported by patients and
subject to recall bias. Future work will include identifying the
patients for further studies including biomarkers of inflammation
and repair, and possible virology.

Conclusion

The combined ALD-MetS patient is now increasingly
prevalent, therefore, inevitably encountered by practicing
clinicians. Our study highlights the im-portance of recognizing
and addressing these modifiable risk factors in ALD patients for
minimizing disease progression, preventing additional morbidity
and mortality and for risk stratification. It is metabolized to
acetate via acetaldehyde dehydrogenase. Acetate is excreted
from the liver. The enzyme - Cytochrome P450 2E1 (CYP 2E1) is
involved in metabolizing alcohol and producing reactive oxygen
species (ROS) that are toxic to the liver. Genetic polymorphisms of
ethanol metabolizing enzyme, CYP 2E1 activation may change the
se-verity of ASH and NASH. Immune response to alcohol in ASH,
as well as the role of other risk factors such as its comorbidities
with chronic viral hepatitis in the presence or absence of human
deficiency virus are taken into consideration. Gastro-intestinal
flora (microbiome) produces toxin (endotoxin that enters the
liver via the portal vein and contributes to toxicity. The toxic
metabolites and dysfunctional microbiome inflame the liver cells
that will produce a storm of the proinflammatory cytokines such as
tumor necrosis alpha, interleukins (IL) beta, IL 6, chemokines IL8
and RANTES contributing to the liver damage and to recruitment
of profibrogenic cytokine Transforming Growth Factor (TGF) beta.
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