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ABSTRACT

Liver diseases are a major global health issue, which includes the aforementioned viral hepatitis, non-alcoholic fatty liver disease (NAFLD), cirrhosis, and
hepatocellular carcinoma (HCC). These come up due to multiple reasons, such as virus attacks, genetic factors, metabolism problems, and lifestyle. Over the past
few years, Non-Alcoholic Fatty Liver Disease (NAFLD) has become the leading liver ailment, which makes up 59% of chronic liver diseases at a global level, with
metabolic dysfunction being the main problem. Besides, liver diseases are still the leading causes of death with cirrhosis and liver-related complications accounting
for more than 1 million deaths each year. The article makes a critical review of current pharmacological and non-pharmacological management approaches, points
to progress in diagnostic tools like machine learning, and also the adherence of patients to lifestyle recommendations. The discussion is about the increasing demand
for individualised medicine, inter-professional approaches, and health protection plans to lessen the load of liver diseases.
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Introduction

Liver diseases range from a viral hepatitis infection to the severe liver conditions of cirrhosis and hepatocellular carcinoma (HCC). They are worldwide
health threats[1][2]. The diseases' origin is not simple since viruses, particularly hepatitis B and C, are leading factors of acute and chronic liver damage[2].
Besides this, the metabolic liver diseases like al-antitrypsin deficiency, Wilson disease, and hereditary hemochromatosis can cause cirrhosis and liver
failure too[3]. The increasing NAFLD prominence due to the changing lifestyle is an example of the consequences of modern life regarding liver health[1].
Liver diseases are many, but the one that is most dangerous is the fact that they often develop without showing many symptoms, being discovered only
in advanced stages which is the case for most of them[4]. New Methods, like machine learning models, are being examined to increase the chances for
success in the early treatment of diseases, which is the main reason that individual treatment should be the focus of medicine in working with these
intricate cases[4][1]. The causes of liver diseases are many, including the infectious, genetic, environmental, and lifestyle factors. The major causative
agents of acute-on-chronic liver failure and primary liver cancer are viral infections with hepatitis B and C, after alcohol consumption and non alcoholic
steatohepatitis[5][6]. Genetic susceptibilities and metabolic disorders are traits made for the little ones, and in those conditions like biliary atresia different
metabolic diseases are the most common[7]. On the other hand, environmental stresses like autoimmune diseases, malnutrition, trauma, and drug toxicity
might also be the reasons for liver damage[8Recent developments in success-oriented liver disease rehabilitation require the identification of etiological
factors, that impact disease course and the probability of recovery[9]. The non-alcoholic fatty liver disease (NAFLD) spectrum includes liver disease that
starts with a healthy liver and progresses to liver injury. The first stage is when fat is in less than five per cent of the hepatocytes. The second stage, the
non-alcoholic fatty liver stage (NAFL), is when Steatosis with liver fat builds up in the hepatocyte by over five per cent. Further progression may cause
non-alcoholic steatohepatitis (NASH), which is the term for conditions involving inflammation, ballooning, and fibrosis. NASH can progress to cirrhosis,
which makes the liver stubbornly scar, and fibrosis and then organ failure, with difficulties of the organ. Cirrhotic livers are at a greater danger of getting
hepatocellular carcinoma, which may be a reason for liver transplant or even lead to death[10].
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Figure 2: Dipiro(2013), Pharmacotherapy for liver diseases approaches.

The currently available pharmacotherapy for liver disorders, particularly cirrhosis and non-alcoholic fatty liver disease (NAFLD), is a main staple in the
treatment of the underlying conditions and control of the secondary diseases. Concerning the treatment of cirrhosis, the use of diuretics, such as
spironolactone is the standard practice to treat uncomplicated ascites, while beta-blockers of the non-selective category are effective in the reduction of
the risk of re-bleeding from the varices.

On the other hand, they could be detrimental to the renal function of the patients with the advanced forms of the disease[11][12]. The other drug, rifampicin,
is essential for the prevention of bacterial peritonitis and for the treatment of hepatic encephalopathy[12]. In NAFLD, the best successful medical
treatments are pioglitazone and vitamin E which act by targeting insulin resistance and oxidized stress respectively[13][14]. New therapeutic medicines,
including glucagon-like peptide-1 receptor antagonists, (like semaglutide) which are very effective in improving the liver histopathology in non-alcoholic
steatohepatitis (NASH).

The treatment of liver diseases includes a variety of pharmacological techniques that are used in the case of chronic hepatitis, cirrhosis, drug-induced
liver injury (DILI) and so on. Traditional herbal remedies, such as those made from Astragalus root and Ganoderma lucidum, have been effective in
treating early cirrhosis and chronic hepatitis by enhancing liver function and blood circulation[16]. On the other hand, DILI management remains
complicated as many of the drugs that are usually prescribed have hepatotoxic effects. Therefore, it is important to carry out careful drug selection and
adjust the dosage based on the individual's liver function[17][18]. Magnesium isoglycyrrhizinate, which has been shown to have the ability to normalize
liver enzyme levels, is among the new therapies pointed out in recent studies, while further research is needed to verify this.[18]. Furthermore, the
contribution of alcohol to liver health is enormous, with alcohol-related liver disease being one of the major causes of cirrhosis, especially in the areas
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where the consumption of alcohol is high[19]. To sum up, effective liver disease management requires a multifaceted approach that not only combines
traditional methods but also novel therapies.

Managements

Management of liver disease refers to a wide-ranging approach that is specific to the patient's condition and the underlying causes of the disease. For non
alcoholic fatty liver disease (NAFLD), the strategies of multidisciplinary diagnosis and treatment (MDT) have resulted in better prevention and treatment
outcomes, even though there are some obstacles in implementation[20]. Regarding liver cirrhosis, the treatment mainly focuses on the modification of
the risk factors such as alcohol abstinence and lifestyle modifications. Nevertheless, patients are also regularly monitored for complications like
hepatocellular carcinoma[21]. The management of Alcoholic liver disease is also stage-dependent, underlining the significance of abstinence, anti-
inflammatory therapies, and nutritional support along with the investigation of new treatment pathways[22]. The establishment of standardized evaluation
tools for occupational health nurses has been developed with the aim of enhancing the quality of care provided to patients with liver disease[23]. In
summary, these strategies stress out the need for a thorough and unique approach to liver disease management.

Life modification

Lifestyle modifications are a key factor in overcoming liver conditions especially metabolic dysfunction associated with steatosis liver diseases (MASLD)
and non-alcoholic fatty liver disease (NAFLD). Traditionally, this has involved reducing caloric intake, exercising more, and educating oneself, all of
which have been proven to have positive effects on both the liver and the body. As an example, a multifaceted lifestyle intervention program led to a
marked decrease in body weight, liver enzymes, and hepatic steatosis in people with an excessive hepatic steatosis index[24]. In the same vein, structured
exercise and healthful nutritional practices were linked to lowered level of liver enzymes and body mass in NAFLD patients[25]. Besides, embarking on
a Low-Glycemic-Index Mediterranean Diet coupled with exercise led to a remarkable decrease in liver fibrosis scores[26]. Collectively, these research
studies reveal the power of lifestyle changes in the promotion of liver health and preventing the development of related comorbidities[27][28].

Adverse Drug Reactions

Adverse reactions that have been linked with liver diseases, mainly drug-induced liver injury (DILI), pose important problems in the clinic. Drug-Induced
Liver Injury (DILI) can happen due to the type of hepatocellular, cholestatic, or mixed injury, and the symptoms of which are the elevated levels of liver
enzymes such as alanine aminotransferase and alkaline phosphatase[29]. The probability of experiencing liver-related adverse drug reactions (L-ADRs)
is higher among older patients thus it has been reported that for every decade increase in age after 52 years the chances of L-ADRs increase by 33%][30].
The common symptoms are jaundice, abdominal pain, and nausea which are the reasons why it is difficult to diagnose these diseases because these people
also experience nonspecific symptoms[31]. Some classes of medications, above all antibiotics, non-steroidal anti-inflammatory drugs (NSAIDs), and
antituberculosis medicines, are the ones that are often blamed for DILI, a situation that is serious enough to cause acute liver failure and need a liver
transplant procedure[32][33]. Proper treatment requires the withdrawal of the drug that is causing the reaction and the use of medicine for the symptoms.
Thus, thorough must be carried out as some sections of the population are more vulnerable[34][35].

Complications

Complications of liver disease encompass a wide range of serious health issues, mainly because the ailment is progressing to the stage of cirrhosis and
then finally end-stage liver disease (ESLD). Some patients may face acute decompensation which is further aggravated by conditions such as
hepatopulmonary syndrome, hepatorenal syndrome, and hepatic carcinoma. which in turn, greatly intensify the rates of morbidity and mortality[36][37].
Common complications include neuronal degeneration in the liver, muscle wasting, a buildup of fluid in the abdomen, and bleeding due to the esophagus
and stomach varices, which all comprise a poor quality of life[38]. Moreover, along with the above-mentioned complications, patients may also experience
pruritus and fatigue, which might even appear before liver disease is confirmed[39]. The treatment of these complications is often directed towards liver
transplantation, however, many patients are in a dilemma like they are on an organ waiting list or they are ineligible due to co-morbid conditions[40].
Overall, the weight of the complications accentuates how important it is to follow up with the liver disease patients with multi-faceted care strategies and
ensuring the patients are taken care of properly[41].

Percentage of mortality of liver disease.

Meantime last year liver disease-related mortality figures have become a normative rather, with liver diseases contributing approximately 4% to all deaths
happening all over the world, thus equating to those almost 2 million deaths every year[42]. Chronic liver disease (CLD) is one of the most bone-biting
problems that affect around 1.5 billion people globally, among which non-alcoholic fatty liver disease (NAFLD) is the most widespread, comprising 59%
of all cases[43]. The year 2022 has recorded an unprecedented level of liver transplants thus signaling people's increasing awareness of the serious nature
of liver disease that is related especially to alcohol usage. It remains the foremost reason among transplant candidates[44]. The injury rates associated
with liver cirrhosis are so high that each year over 1 million deaths are attributed to it which in turn has made it a focal area of intervention for public
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health[45]. Overall, no matter how difficult the burden of liver disease might be, new researches and strategies will still be necessary to reduce its effects
on people's lives[46].

Methods and materials: This literature review utilized PubMed, Google Scholar, and ResearchGate to identify peer-reviewed articles and clinical studies
from 2018 to 2024. Search terms included “liver diseases,” "NAFLD management,” "liver disease mortality," "adverse drug reactions,” and
"pharmacotherapy for cirrhosis.” Inclusion criteria focused on articles discussing aetiology, management strategies, complications, and emerging

therapies for liver diseases. Articles were screened for relevance and quality, with a total of 85 articles reviewed in depth.

Discussion and Results

Breakdown of Chronic Liver Diseases (2022-2024)

Other Chronic Liver Diseases (41%)

59.0%

NAFLD (59%)

Figure 3. Percentage distribution of chronic liver diseases

In Figure 3, the pie chart shows the distribution percentages of chronic liver diseases in which NAFLD represents 59% and the rest of the liver diseases
comprise the remaining 41% according to the data of 2022-2024.

Burden of Liver Diseases:Liver diseases constitute around 4% of worldwide fatalities which means there are 2 million deaths per year. NAFLD is the
major reason for chronic liver disease which afflicts 1.5 billion people across the globe. Alcohol-caused liver disease is still a major cause of liver
transplantations with the U.S. transplant figures touching the highest ever in 2022. Cirrhosis death rates are more than 1 million every year which calls
for immediate effective intervention.

Management Strategies

1. Pharmacotherapy:Cirrhosis: Spironolactone and non-selective beta-blockers are the usual treatments for complications like ascites and variceal
bleeding, respectively.NAFLD: Pioglitazone and vitamin E are designed to combat metabolic dysfunction, while one of the new therapies namely
semaglutide has shown positive results in patients in terms of liver histology. Adverse Drug Reactions (DILI): Antibiotics, NSAIDs, and antituberculosis
drugs are the main drugs which cause liver injuries after drug usage; therefore, they should be closely monitored and the drug responsible should be
discontinued.

2. Lifestyle Modifications:Structured exercise and dietary modifications have been established that they enhance the liver function, decrease the fibrosis
scores, and the levels of the liver enzymes. Switching to a Mediterranean diet and increased physical activity are two of the most effective treatments for
metabolic-associated liver diseases.

3. Emerging Approaches: The machine learning models that can be used to support the personal treatment of patients with liver disease by performing
early detection of such diseases and predicting disease progression are being developed.

Complications of Liver Diseases: The vascular and hepatic pathologies accompanying the development of cirrhosis or hepatocellular carcinoma include
the hepatic encephalopathy, hepatorenal syndrome, and esophagogastric variceal hemorrhage. End-stage liver disease patients can be treated with liver
transplantation, yet the two problems organ availability and patient eligibility are still the main obstacles.

Conclusion: Liver diseases represent a complex global challenge that requires a multifaceted approach to management. Non-alcoholic fatty liver disease,
as the most common liver disorder, reflects how modern lifestyles affect liver health. Progresses made in the areas of pharmacotherapy, early detection
with machine learning, and lifestyle interventions give the hope for a better turnaround. Nonetheless, the addressing of the high mortality rates associated
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with liver cirrhosis and the end-stage liver disease complications still needs further research and public health measures. Personalized treatment and

multidisciplinary care strategies are still the two main things in reducing the global impact of liver diseases.
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