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Abstract: Alcoholic Hepatitis (AH) is a severe inflammatory condition of the liver triggered by 

excessive alcohol consumption, often superimposed on chronic liver disease. It presents with a spectrum 

of clinical manifestations ranging from mild hepatic dysfunction to life-threatening liver failure. 

Prognostic indicators, such as the Maddrey Discriminant Function (mDF), Model for End-Stage Liver 

Disease (MELD), Lille score, and Glasgow Alcoholic Hepatitis Score (GAHS), are crucial in stratifying 

disease severity and informing therapeutic decisions. Despite corticosteroids being the mainstay of 

treatment for severe AH, their efficacy remains limited, and alternative therapies like pentoxifylline and 

N-acetylcysteine have shown mixed results. Liver transplantation is a viable option for select non-

responders. This review evaluates the utility of prognostic models and summarises current and 

emerging therapeutic strategies 
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1. INTRODUCTION 

Alcoholic Hepatitis (AH) represents the most severe syndrome of all alcohol-induced liver pathologies, 

characterised by a sudden onset of jaundice and clinical signs of hepatic decompensation along with an 

intense systemic inflammatory response and high short-term mortality. AH is a distinct clinical 

syndrome caused by chronic alcohol abuse and carries a particularly poor prognosis, with 28-day 

mortality ranging from 30% to 50%. Although AH is an acute condition, nearly 50% of patients with 

AH have established cirrhosis at the time of clinical presentation.[1] 

 Alcohol consumption was identified as a risk factor for liver disease centuries ago when 

Laennec documented a high prevalence of cirrhosis among heavy drinkers. 

1. Modern epidemiological data from many societies confirm a strong correlation between 

death attributable to cirrhosis and per capita consumption of alcohol. 

2. No particular quantity of alcohol consumption predictably results in alcoholic liver disease 

(ALD).[2] 

Excessive alcohol consumption can cause a range of injuries to the liver, from negligible to fatty 

infiltration to cirrhosis over the course of several years. Sustained, excessive alcohol use can cause 

inflammatory changes in the liver, leading to more serious damage known as alcoholic steatohepatitis, 

or Alcoholic Hepatitis.[3] A subset of these patients will eventually develop severe alcoholic hepatitis, 

which carries a much more direct short-term prognosis. Depending on the degree of inflammation and 

damage, these conditions may lead to fibrosis and eventually cirrhosis and liver failure.[4] 

Patients with severe AH are at particularly increased risk for infection for several reasons. First, the 

immune function of circulating innate immune cells is impaired, as multiple studies have identified 

decreased phagocytic activity, oxidative burst, and proliferation in severe AH. Second 

immunosuppression with corticosteroids impacts infection risk, as shown in a sub-analysis of the STOP 

Alcoholic Hepatitis trial, where circulating bacterial DNA detected at enrolment was associated with 

the development of early infections (within 7 days of commencing treatment) only among patients who 

received prednisolone.[5] The source and the type of infection also change during the disease course. 

In an early study of AH, spontaneous bacterial peritonitis and spontaneous bacteremia were leading 

infections at initial presentation, whereas respiratory infections were the most common infections after 

exposure to corticosteroids.[6][7] 

2. Epidemiology 

In Worldwide 

The global epidemiology of alcoholic hepatitis, a severe form of alcohol-related liver disease (ARLD), 

reflects a concerning public health burden that varies by region, gender, and socioeconomic status.[8] 

Prevalence: 

Alcoholic hepatitis (AH) represents a significant public health burden. In 2007, approximately 56,000 

patients were hospitalized with AH across the United States. The mean age of those hospitalized was 

53 years; nearly 75% of these patients were male. Forty-four percent of all deaths from liver disease in 

2003 were attributable to alcohol-induced disease.One study conducted in Denmark from 1999-2008 

found the 28 day mortality rate for patients with alcoholic hepatitis to be 14-24%, with 5year mortality 

rate of 56%.[9] 
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Globally, alcohol-related liver disease (ARLD)—which includes alcoholic hepatitis—is estimated to 

have a prevalence of about 4.8% across populations. This figure varies significantly by region, gender, 

and drinking patterns. For instance, prevalence is notably higher among males (2.9%) compared to 

females (0.5%).[10] Among ethnic groups, Caucasians showed the highest representation in ARLD 

cases, and chronic heavy drinking (often over 20 years with an average intake of 146.6 g/day) was a 

major contributing factor. The incidence rate globally is around 0.208 per 1,000 person-years, and the 

overall mortality for ARLD is approximately 23.9%, with liver-related deaths accounting for 

21.6%.[11] Interestingly, regions like Central Asia and Eastern Europe have seen the sharpest increases 

in incidence and mortality over the past 30 years, likely due to higher alcohol consumption and limited 

access to healthcare resources.[12][13] 

Alcohol-related liver disease (ARLD), which includes alcoholic hepatitis, has a global prevalence of 

approximately 4.8%. The condition is significantly more common in males (2.9%) than in females 

(0.5%).[14] 

Geographic Variation: 

 The highest age-standardized incidence and mortality rates are reported in Central Asia and 

Eastern Europe, where alcohol consumption is particularly high.[15] 

Risk Factors: 

  Chronic heavy drinking (average intake ~146.6 g/day), smoking (59.5% of ARLD patients), 

and co-infection with hepatitis viruses (18.7%) are major contributors.[16] 

Outcomes: 

 The overall mortality for ARLD is around 23.9%, with liver-related mortality at 21.6%. 

Alcoholic cirrhosis and alcoholic hepatitis are among the most severe outcomes. 

Trends:  

Despite some improvements in healthcare access, the burden of alcoholic hepatitis has not 

significantly declined over the past 30 years globally. In fact, some regions have seen increases due to 

rising alcohol use and limited preventive strategies.[17] 

 

In India: 

In India, the epidemiology of alcoholic hepatitis reflects a growing public health concern, shaped by 

shifting cultural norms, urbanisation, and increased alcohol availability.[18] 

Rising Burden:  

Alcoholic liver disease (ALD), including alcoholic hepatitis, is becoming a leading cause of 

chronic liver disease in India. This trend is driven by increasing alcohol consumption, especially among 

younger adults and in urban areas.[19] 

Demographics: 

 ALD is more prevalent in males, but recent data suggest a rising incidence among women, 

likely due to changing social behaviors and reduced stigma around alcohol use. 

Mortality And Morbidity: 

 India contributes to 18.3% of global liver disease–related deaths, with ALD playing a 

significant role. Alcoholic hepatitis often presents late, with complications like cirrhosis, ascites, and 

hepatic encephalopathy.[20] 

Co-Factors: 

 Co-infection with hepatitis B or C, poor nutrition, and delayed diagnosis exacerbate disease 

progression and outcomes. 
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Data Limitations: 

 Epidemiological data in India are fragmented due to inconsistent reporting, lack of centralized 

registries, and underdiagnosis, especially in rural areas.[21] 

 

3. Symptoms Of Alcoholic Hepatitis 

Alcoholic hepatitis is a severe liver condition caused by excessive alcohol consumption. Its symptoms 

can range from mild to severe and may develop suddenly or over time. Common symptoms include: 

 Fatigue and Weakness: Feeling unusually tired or weak. 

 Loss of Appetite and Weight Loss: Decreased desire to eat and un-intended weight loss. 

 Nausea and Vomiting: Feeling nauseous and possibly vomiting. 

 Abdominal Pain: Discomfort or pain in the upper right side of the abdomen. 

 Jaundice: Yellowing of the skin and eyes. 

 Fever: Often low-grade. 

 Ascites: Fluid buildup in the abdomen, causing swelling. 

 Spider Angiomas: Small, spider-like blood vessels visible under the skin. 

 Easy Bruising or Bleeding: Increased tendency to bruise or bleed. 

 Confusion or Mental Changes: Altered thinking or consciousness, possibly due to hepatic 

encephalopathy. 

 Palmar Erythema: Redness of the palms of the hands. 

 Hepatic Encephalopathy: A condition that affects brain function due to liver failure.[22][23] 

 

                                                      

Figure 1. Various symptoms. 
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4. Causes of Alcoholic Hepatitis 

The primary cause of AH is chronic heavy drinking. However, not all heavy drinkers develop AH 

 Alcohol Metabolism: The liver metabolises alcohol into acetaldehyde, a toxic compound that 

can damage liver cells. This process generates free radicals and pro-inflammatory cytokines, 

leading to liver inflammation and injury. [24] 

 Genetic Factors: Genetic predispositions can influence how individuals metabolise alcohol 

and their susceptibility to liver damage. Certain genetic variations may increase the risk of 

developing AH.  

 Gender Differences: Women are more susceptible to alcohol-related liver disease than men, 

possibly due to differences in alcohol metabolism and hormonal factors.[25] 

 Obesity and Smoking: Obesity and smoking can exacerbate liver damage in individuals who 

consume alcohol, increasing the risk of developing AH. 

 Nutritional Deficiencies: Heavy drinking often leads to poor nutrition, which can impair liver 

function and contribute to the development of AH.[26] 

5. Pathogenesis 

Pathogenesis of alcoholic hepatitis is complex interaction of  

1. Alcohol Metabolism 

2. Oxidative Stress 

3. Gut-Liver Axis 

4. Immune System Activation 

5. Inflammation 

6. Liver Cell Death 

7. Impaired Regeneration 

8. Progression To Cirrhosis.[27][28] 

1. Alcohol Metabolism: 

  Alcohol metabolism is the enzymatic breakdown of ethanol in the liver, primarily by alcohol 

dehydrogenase (ADH) and cytochrome P450 2E1 (CYP2E1), producing toxic metabolites like 

acetaldehyde and reactive oxygen species (ROS), which contribute to inflammation, oxidative stress, 

and hepatocellular injury seen in alcoholic hepatitis.[29] 

2. Oxidative Stress: 

Oxidative stress in alcoholic hepatitis refers to the imbalance between the production of reactive 

oxygen species (ROS) and the liver's antioxidant defences, leading to cellular and tissue damage. 

In the context of alcoholic hepatitis, chronic alcohol metabolism, especially through the 

CYP2E1 enzyme pathway, generates excess ROS. These reactive molecules damage lipids, proteins, 

and DNA in liver cells, contributing to inflammation, necrosis, and fibrosis characteristic of the 

disease.[30] 

3. Gut-Liver Axis: 

The gut-liver axis in alcoholic hepatitis is the connection between the gut and liver, where 

alcohol-induced gut damage allows toxins to enter the liver, triggering inflammation 

and liver injury.[31] 
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4. Immune System Activation: 

Immune system activation in alcoholic hepatitis is the excessive immune response triggered by 

alcohol and gut-derived toxins, leading to liver inflammation and injury.[32] 

5. Inflammation: 

Inflammation in alcoholic hepatitis is the liver’s immune response to alcohol-induced injury, 

marked by immune cell infiltration and release of pro-inflammatory cytokines.[33] 

6. Liver Cell Death: 

Liver cell death in alcoholic hepatitis is the alcohol-driven loss of hepatocytes through 

apoptosis and necrosis, releasing danger signals that worsen liver inflammation and damage.[34] 

7. Impaired Regeneration: 

Impaired regeneration in alcoholic hepatitis is the reduced ability of the liver to repair and 

replace damaged cells due to ongoing inflammation and alcohol toxicity.[35] 

8. Progression To Cirrhosis: 

Progression to cirrhosis in alcoholic hepatitis is the gradual development of permanent liver 

scarring due to sustained inflammation and cell damage from chronic alcohol use.[36] 

 

6. Diagnosis 

Diagnosing alcoholic hepatitis involves a combination of clinical evaluation, laboratory tests, and 

sometimes imaging or biopsy.[37] 

1. Clinical Assessment 

History of alcohol use: Typically heavy consumption for more than 6 months. 

 

Symptoms: Jaundice, fever, right upper quadrant pain, nausea, and fatigue. 

 

Physical exam: May reveal hepatomegaly, ascites, or signs of chronic liver disease.[38] 

 

2. Laboratory Tests 

Liver enzymes: AST is typically elevated more than ALT, often in a ratio >2:1. 

Bilirubin: Elevated, indicating impaired liver function. 

INR and albumin: To assess synthetic liver function. 

Complete blood count: May show anemia or leukocytosis.[39] 

 

 

3. Imaging 

             Ultrasound: Helps assess liver size, texture, and the presence of ascites. 

CT or MRI Scans: Provide detailed images to evaluate liver structure and detect 

complications.[40] 

 

4. Liver Biopsy 

Considered when diagnosis is uncertain or to rule out other liver pathologies. It shows 

characteristic features like ballooning degeneration, Mallory bodies, and neutrophilic 

infiltration.[41] 

 

5. Non-invasive Biomarkers 

ASH Test: Combines components of the FibroTest-ActiTest with AST levels to assess liver 

inflammation and fibrosis. 
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Carbohydrate-Deficient Transferrin (CDT): Reflects chronic alcohol consumption and can aid 

in distinguishing AH from other liver diseases.[42] 
 

6. Special Scoring 

 

1. Maddrey's Discriminant Function (DF) 

 

Definition: A score used to predict short-term mortality and determine need for corticosteroid 

therapy in alcoholic hepatitis. 

Formula: DF = 4.6 × (Patient's prothrombin time – Control prothrombin time) + Total bilirubin 

(mg/dL) 

DF ≥ 32: Severe alcoholic hepatitis → high short-term mortality (~30–50% at 1 month). 

Consider corticosteroids. 

DF < 32: Mild to moderate disease → supportive care usually sufficient.[43] 

 

2. Model for End-Stage Liver Disease (MELD) Score 

 

Definition: A prognostic model originally for cirrhosis but often used in AH to assess severity 

and transplant eligibility. 

Formula: 

MELD = 3.78 × ln[bilirubin] + 11.2 × ln[INR] + 9.57 × ln[creatinine] + 6.43 

Higher score → worse prognosis. 

             MELD > 20 often indicates poor outcomes in AH.[44] 

 

3. Lille Score 

 

Definition: A score used to assess response to corticosteroid therapy after 7 days in patients 

with severe alcoholic hepatitis. 

Variables: Age, Albumin (day 0), Bilirubin (day 0 and day 7), Creatinine, Prothrombin time. 

Interpretation: 

Lille score > 0.45: 

 Poor response to steroids → consider stopping therapy. 

Lille score ≤ 0.45: 

 Continued steroid therapy may be beneficial.[45] 

 

4. Glasgow Alcoholic Hepatitis Score (GAHS) 

 

Definition: Assesses severity and guides therapy. 

Variables: Age, WBC, Urea, INR, Bilirubin 

Score ≥ 9:  

Severe disease → steroids may be considered. 

Score < 9:  

Mild/moderate disease → supportive care.[46] 

 

7. Prognostic Markers 
A prognostic marker for alcoholic hepatitis is a measurable clinical or biochemical indicator used to 

predict the likely course or outcome of the disease. These markers help assess disease severity, guide 

treatment decisions, and estimate short- and long-term mortality risk.[47] 
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Abbreviations: 

 MELD: model for end-stage liver disease  

 INR: international normalized ratio 

 BUN: blood urea nitrogen 

 AKI: acute kidney injury 

 WBC: white blood cells 

 MDF: maddrey discriminant function 

 AAH: alcohol-associated hepatitis 

 PT: prothrombin time  

 GAHS: glasgow alcoholic hepatitis score 

 ABIC: age-bilirubin-INR-creatinine score.[48][49][50] 

 

Marker / Score Type Components / Basis Prognostic Significance 

Maddrey 

Discriminant 

Function (MDF) 

Clinical Score PT, serum bilirubin MDF ≥32 indicates severe 

disease; guides 

corticosteroid therapy 

Model for End-

Stage Liver Disease 

(MELD) 

Composite 

Score 

Bilirubin, INR, creatinine MELD >20 suggests high 

short-term mortality 

Glasgow Alcoholic 

Hepatitis Score 

(GAHS) 

Composite 

Score 

Age, WBC, urea, PT ratio, 

bilirubin 

GAHS ≥9 predicts poor 

outcome; helps identify 

steroid responders 

Lille Score Dynamic Score Age, albumin, bilirubin (day 0 

& 7), creatinine, PT 

Lille >0.45 = poor response 

to corticosteroids 

ABIC Score Composite 

Score 

Age, bilirubin, INR, 

creatinine 

Stratifies patients into low, 

intermediate, and high 90-

day mortality risk 

Neutrophil-to-

Lymphocyte Ratio 

(NLR) 

Hematologic 

Marker 

Neutrophil count / 

lymphocyte count 

Elevated NLR correlates 

with systemic inflammation 

and poor prognosis 

Serum Keratin-18 

(K18) 

Apoptosis 

Marker 

Hepatocyte apoptosis and 

necrosis fragments 

High levels reflect severe 

hepatocyte injury 

Soluble CD163 

(sCD163) 

Inflammatory 

Marker 

Macrophage activation Elevated in severe AAH; 

linked to hepatic 

inflammation 

C-reactive Protein 

(CRP) 

Inflammatory 

Marker 

Acute-phase reactant High CRP may predict poor 

steroid response 
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Alcoholic Hepatitis 

Histologic Score 

(AHHS) 

Histologic 

Score 

Fibrosis, bilirubinostasis, 

neutrophil infiltration, 

megamitochondria 

Predicts 90-day mortality; 

biopsy-based 

Table 1: prognostic markers 

8. Biomarkers 

Alcoholic hepatitis (AH) is a severe inflammatory condition of the liver caused by excessive alcohol 

intake, and identifying reliable biomarkers is crucial for diagnosis, prognosis, and treatment 

response.[51][52] 

Biochemical and Hematological Markers 

 AST/ALT ratio: Typically >2:1 in AH, due to mitochondrial damage and vitamin B6 

deficiency. 

 Total bilirubin: Elevated levels reflect impaired liver function. 

 Prothrombin time (PT)/INR: Prolonged PT indicates reduced hepatic synthetic capacity. 

 Albumin: Often decreased due to impaired protein synthesis. 

 Gamma-glutamyltransferase (GGT) and alkaline phosphatase (ALP): Elevated in cholestatic 

injury. 

 White blood cell count: Often elevated due to systemic inflammation.[53] 

 

Emerging and Novel Biomarkers 

 Keratin-18 (K18): A marker of hepatocyte apoptosis and necrosis. 

 MicroRNAs (e.g., miR-122): Reflect liver-specific injury and inflammation. 

 Sphingolipids: Especially C16-Sphinganine-1-phosphate (S1P), which is elevated in AH. 

 Prostaglandin E2 (PGE2): Found to be decreased in AH. The PGE2/S1P ratio has shown high 

diagnostic accuracy in distinguishing AH from decompensated cirrhosis. 

 Ursodeoxycholic acid: Lower levels correlate with higher mortality risk and disease 

severity.[54] 

9. Pharmacological Treatment 

Treatment for alcoholic hepatitis focuses on halting liver damage, managing symptoms, and 

supporting recovery. The main goal of pharmacological treatment is to reduce liver inflammation and 

improve survival, especially in severe cases.[55][56] 

1) Propylthiouracil: 

Propylthiouracil (PTU) decreases the hypermetabolic state induced by alcohol and inhibits 

oxidative stress. Previous studies showed conflicting results of PTU in the treatment of alcoholic 

hepatitis. In a recent systemic review, PTU failed to show the effect in the treatment of alcoholic 

liver disease.[57] 
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2) Corticosteroids (Prednisolone): 

Prednisolone 40 mg/day orally for 28 days is the first-line treatment for patients with severe 

alcoholic hepatitis (Maddrey’s Discriminant Function ≥32). Corticosteroids help reduce liver 

inflammation and improve short-term survival. The response is evaluated after 7 days using the 

Lille score to determine whether to continue therapy.[58] 

3) Pentoxifylline: 

Previously used to inhibit inflammatory cytokines, but current evidence does not support its 

routine use due to lack of significant survival benefit.[59] 

4) Nutritional Support: 

Each nutrient plays a distinct role in supporting liver recovery, especially in conditions like 

alcoholic hepatitis where liver function is compromised.[60] 

 Thiamine (Vitamin B1) 

 Essential for carbohydrate metabolism and energy production. 

 Prevents Wernicke’s encephalopathy, a neurological complication common in alcohol misuse. 

 Folate & Vitamin B12 

 Support DNA synthesis and repair, crucial for regenerating liver cells. 

 Help reduce homocysteine levels, which can damage blood vessels and liver tissue. 

 Zinc 

 Aids in ammonia detoxification via the urea cycle. 

 Supports immune function and reduces oxidative stress in liver cells. 

Magnesium 

 Involved in enzyme activation and stabilizing cell membranes. 

 Deficiency can worsen inflammation and insulin resistance, both harmful to liver health. 

Phosphate 

 Vital for ATP production, the energy currency of cells. 

 Supports cell membrane integrity and intracellular signaling. 

Protein 

 Provides amino acids for liver tissue repair and enzyme synthesis. 

 Helps maintain oncotic pressure and prevent muscle wasting. 

Complex Carbohydrates 

 Offer a steady energy source without spiking blood sugar. 

 Reduce the liver’s burden of metabolizing excess fats. 
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     Healthy Fats (e.g., omega-3s) 

 Exhibit anti-inflammatory effects. 

 May help reduce hepatic steatosis (fat accumulation in the liver).[61][62] 

5) Liver Transplantation for Alcoholic Hepatitis:  

1. Indications 

Liver transplantation is considered for patients with severe alcoholic hepatitis who: Do not 

respond to medical therapy (e.g., corticosteroids).Have life-threatening liver failure Meet other 

transplant criteria (medical, psychological, social) 

Traditionally, most centers required 6 months of abstinence (“6-month rule”) before listing for 

transplant. However, this rule is being reconsidered, especially for severe AH patients who have poor 

prognosis and limited treatment options. 

2. Selection Criteria 

Strict selection process to identify candidates with: Good psychosocial support. No other active 

substance abuse. Commitment to abstinence post-transplant. Absence of severe psychiatric disorders. 

First episode of liver decompensation (some centers prioritize this) 

Recent studies (e.g., Mathurin et al., NEJM 2011) have shown early liver transplantation 

without the 6-month abstinence requirement can improve survival in highly selected patients with 

severe AH. 

3. Outcomes 

Survival rates post-transplant for AH patients are comparable to those transplanted for other 

indications. Recidivism rates (return to harmful drinking) are variable but relatively low when careful 

psychosocial screening is done. Transplant improves quality of life and reduces mortality in selected 

patients with severe AH unresponsive to medical treatment. 

4. Controversies and Challenges 

Ethical concerns about allocating scarce donor organs to patients with alcohol-related disease. 

Balancing the risk of relapse versus potential survival benefit. Variability in transplant center policies 

worldwide regarding early transplantation for AH.[63][64] 

6) Antioxidants in Alcoholic Hepatitis: 

Alcoholic hepatitis (AH) involves oxidative stress and inflammation due to alcohol metabolism, 

which produces reactive oxygen species (ROS). Antioxidants aim to reduce oxidative damage and 

improve liver function.[65] 

1.N-Acetylcysteine (NAC) 

 NAC replenishes glutathione, a major intracellular antioxidant, reducing oxidative stress and 

liver injury. 

 Often used in combination with corticosteroids. 
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 Clinical trials suggest NAC plus prednisolone may improve short-term survival and reduce 

complications like infections and renal failure. 

2. S-Adenosylmethionine (SAMe) 

 SAMe is a methyl donor involved in glutathione synthesis. 

 Some studies suggest it may improve liver function and reduce oxidative stress in alcoholic 

liver disease, but evidence in AH is limited. 

3. Vitamin E 

 A lipid-soluble antioxidant thought to reduce oxidative injury.[66][67] 

7) Amino Acid Therapy in Alcoholic Hepatitis: 

 Alcoholic hepatitis is commonly associated with malnutrition and muscle wasting, which 

worsen patient outcomes. Amino acid therapy, particularly supplementation with branched-

chain amino acids (BCAAs), plays an important role in nutritional management. 

 BCAAs (leucine, isoleucine, valine) help improve protein synthesis, reduce muscle catabolism, 

and support liver regeneration. 

 Supplementation may improve nitrogen balance, reduce complications like hepatic 

encephalopathy, and enhance overall survival in patients with alcoholic liver disease. 

 Guidelines recommend adequate protein intake (1.2–1.5 g/kg/day) and consider BCAA-

enriched formulas especially in cases of advanced liver disease or intolerance to normal protein 

intake.[68] 

10. Liver Biopsy 

A liver biopsy is a simple bedside procedure. A healthcare provider uses a hollow needle to 

draw a tiny tissue sample from your liver. A pathologist will study it under a microscope. This sample 

can reveal crucial information about your liver condition.[69] 

A liver biopsy is a minor procedure to take a tiny tissue sample from your liver through a hollow 

needle. Healthcare providers do this in a few different ways, depending on your condition. After the 

procedure, a pathologist analyzes the tissue sample in a lab to help diagnose and stage various liver 

diseases.[70] 

Relationship Between Different Types Of Biomarkers And Their Roles In Guiding Treatment 

Decisions:[71][72] 

Biomarker Type Function Example Impact on Treatment 

Diagnostic 

Biomarkers 

Identify presence of 

disease 

PSA (Prostate-

Specific Antigen) 

Early detection of prostate 

cancer; guides need for 

biopsy or further testing 

Prognostic 

Biomarkers 

Predict disease 

outcome regardless 

of treatment 

HER2 in breast 

cancer 

Indicates aggressive tumor; 

helps assess risk and plan 

monitoring 

Predictive 

Biomarkers 

Predict response to a 

specific therapy 

EGFR mutation in 

NSCLC 

Guides use of EGFR 

inhibitors like gefitinib or 

erlotinib 
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Pharmacodynamic 

Biomarkers 

Indicate biological 

response to a 

treatment 

HbA1c in diabetes Monitors effectiveness of 

antidiabetic therapy 

Safety Biomarkers Signal potential 

toxicity or adverse 

effects 

Troponin levels 

during 

chemotherapy 

Detects early cardiac 

toxicity; may lead to dose 

adjustment or therapy switch 

Monitoring 

Biomarkers 

Track disease 

progression or 

recurrence 

CA-125 in ovarian 

cancer 

Used to monitor treatment 

response and detect relapse 

 

11. Future Directions 

Targeted Therapies: Current treatments like corticosteroids have limited efficacy and safety 

concerns. Future strategies are focusing on targeting inflammatory pathways, oxidative stress, and gut-

liver axis dysfunction. Agents like IL-22, FXR agonists, and anti-TNF therapies are under 

investigation.[73] 

 Biomarker Development: There's a growing need for noninvasive biomarkers to predict 

disease severity, treatment response, and long-term outcomes. These would reduce reliance on liver 

biopsies and improve patient stratification.[74] 

  Early Liver Transplantation (eLT): While controversial, eLT is gaining traction for select 

patients with severe AH who are non-responsive to medical therapy. Future efforts aim to standardize 

selection criteria and improve access.[75] 

 Integrated Care Models: Multidisciplinary approaches that combine hepatology, addiction 

medicine, nutrition, and mental health are being emphasized to address both alcohol use disorder and 

liver injury simultaneously.[76] 

  Clinical Trial Innovation: There's a push to overcome challenges in trial design, such as 

patient heterogeneity and ethical concerns, to accelerate drug development in AH. 

 Microbiome Modulation: Gut dysbiosis plays a key role in AH pathogenesis. Future therapies 

may include probiotics, prebiotics, or fecal microbiota transplantation to restore gut-liver 

homeostasis.[77] 

12. Conclusion 

Alcoholic hepatitis remains a major clinical challenge due to its high short-term mortality and 

limited therapeutic options. Prognostic models are essential tools for identifying patients who may 

benefit from aggressive interventions. While corticosteroids offer modest survival benefits in severe 

cases, the need for novel therapies is pressing. Future research should focus on refining prognostic tools, 

exploring regenerative therapies, and improving access to liver transplantation for eligible patients. 

Sustained alcohol abstinence remains the cornerstone of long-term survival. 
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