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Every hepatitis virus—Hepatitis A, B, C, D, E, and G—presents a unique situation for 

both patients and medical professionals. Since each virus was discovered, a great deal 

of information about virologic characteristics, epidemiology, and the natural clinical and 

immunologic history of acute and chronic infections has been produced. Hepatitis A, B, 

and E vaccines and very effective antivirals for Hepatitis B and C have been developed 

as a result of basic insights concerning host immunologic responses to acute and chronic 

viral infections and virologic data. Hepatology, transplant medicine generally, and 

public and international health are all being revolutionized by these therapeutic 

advances. Most notably, an ambitious global effort is underway to eradicate chronic 

viral hepatitis within the next ten years (1). Although achievable, there are numerous 

obstacles to this objective that are being actively researched at the local, national, and 

worldwide levels in both basic and clinical labs. For each of the distinct hepatitis viruses, 

we address relevant clinical data and current organizational guidelines here. We also 

synthesize this data with the most recent research to highlight promising future 

possibilities for each virus1. Humanity has been greatly impacted by viral infections of 

the liver, which have caused considerable morbidity and mortality in both acute and 

chronic infection patients. The scientific world became interested in determining the 

pathogenesis and diagnostic techniques to identify the afflicted population after the 

discovery of the viral agents, which had previously been an unknown aetiology. Rapid 

advancements in science and technology over the past few centuries have made it 

possible to treat and even cure illnesses, with a major emphasis on preventative care 

through vaccination. In order to treat these patients, primary care doctors and 

gastroenterologists must have a thorough awareness of hepatitis A, B, C, D, and E. With 

an emphasis on future treatment possibilities and the function of liver transplantation, 

the review paper explains the epidemiology, pathophysiology, clinical presentation, 

diagnostic tools, and existing pharmaceutical regimens (2). Hepatitis B and C viruses 

are a worldwide health concern that 
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can cause both acute and chronic infections that can result in 

hepatocellular carcinoma (HCC) and liver cirrhosis. These 

infections are the primary cause of HCC globally and are 

linked to a high death rate—more than 1.3 million fatalities 

annually. HCC accounts for around 90% of all occurrences 

of primary liver cancer, which is the second most common 

cause of cancer-related death globally due to its high 

prevalence and treatment resistance. Although hepatitis B 

virus infection can cause HCC development without 

preceding end-stage liver disease, the majority of viral-

associated HCC cases occur in individuals with liver 

cirrhosis (3). In India, where HAV and HEV are 

hyperendemic, viral hepatitis is a serious public health 

concern. 90% to 100% of people develop anti-HAV 

antibodies and become immune by adolescence, according 

to seroprevalence studies. With a carrier frequency of 2%–

4%, HBV endemicity in India is intermediate. In India, 

horizontal transmission causes chronic HBV infection in 

children, most likely before the age of five. The prevalence 

of HCV infection in India is approximately 1%, and it is 

mostly caused by transfusions and the use of non-sterile glass 

syringes. Between 60% and 80% of people have HCV 

genotypes 3 and 2, which react favorably to an interferon and 

ribavirin combination. In India, 10%–15% of CLD and HCC 

cases are linked to HCV infection. Post-transfusion hepatitis 

is also frequently caused by HCV infection. In India, HDV 

infection is rare and affects 5%–10% of patients with liver 

disease caused by HBV (4).  

INTRODUCTION 

Since Hippocrates described comparable jaundice 

in the fifth century BC on the island of thassos, 

viral hepatitis has been a tough problem that has 

caused epidemics since ancient times. Outbreaks 

of the disease have been documented as early as 

5000 years ago in China. The identification of the 

viruses was made possible by technological 

developments in the modern era, and further 

scientific investigation transformed the morbidity 

and death brought on by these viral infections. Our 

goal is to give a general overview of viral hepatitis 

and to cover both existing and potential treatments. 

Even if the majority are still prevalent in some 

regions of the world, globalization necessitates a 

basic awareness of each virus because we could all 

come across one on a regular basis (5,6). Four of the 

five human hepatitis viruses—hepatitis types A, B, 

C, and D—have been found to be endemic in the 

United States. Hepatitis A accounts for 32% of the 

reported cases of acute viral hepatitis in this 

nation, followed by hepatitis B (43%) and hepatitis 

C (21%). Although delta hepatitis is not a 

condition that needs to be reported, it has been 

estimated that coinfection with the hepatitis delta 

virus (HDV) accounts for 4% of acute hepatitis B 

cases. An additional 4% of acute cases could be 

caused by a viral hepatitis agent or agents that are 

now categorized as non-ABCDE but have not yet 

been found. There are no reports of hepatitis E 

virus (HEV) transmission in the United States. 

Certain diagnostic tests are required to identify the 

etiologic agent in each patient because many of the 

clinical and epidemiologic characteristics of these 

different forms of hepatitis are identical (7). 

Antiviral therapy's primary goal is to eradicate the 

virus, which is defined as a viral RNA that is 

undetectable by extremely sensitive techniques 

(lower detection limit of 15 IU/mL). If this RNA 

is still undetectable 12 weeks after stopping 

therapy, it is regarded as a sustained viral response 

(SVR) (SVR12). Pegylated interferon and 

ribavirin (PEG/RBV) for 24 or 48 weeks, 

depending on the genotype, was the sole available 

treatment option until a few years ago. The viral 

response rates, however, were only marginally 

higher in the other genotypes and did not exceed 

50% in genotypes 1 and 4(9). Nucleotide sequence 

comparisons and typing assays created from 

sequence data have become the primary methods 

for defining various HCV variants in the absence 

of a cell culture system to examine variations in 

neutralizing and cytopathic characteristics of 

HCV. Because viral sequences may be amplified 

directly from clinical specimens using the 

polymerase chain reaction (PCR), this kind of 

investigation is comparatively simple to carry out. 

HCV sequence comparisons have revealed details 

about the virus on a number of levels. HCV can be 
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recognized and categorized into a number of 

unique "genotypes," which exhibit different 

geographic and epidemiological distributions and 

differ significantly in nucleotide sequence from 

one another (10). The two goals of hepatitis 

vaccinations are to lower the incidence of chronic 

liver disease and hepatocellular cancer as well as 

to prevent the morbidity and occasional fatality 

linked to acute hepatitis virus infection. Hepatitis 

A and B are the main preventive targets for the 

former goal, whereas hepatitis B and C are the 

main goals for the latter. Both hepatitis A and 

hepatitis B can be avoided by vaccination, despite 

the fact that several obstacles have hindered the 

development of hepatitis C vaccinations. Recently 

approved hepatitis A vaccines are traditional 

inactivated whole-virus vaccines made from virus 

cultured in cell culture, in contrast to more recent 

hepatitis B vaccines, which are subunit 

vaccinations made by recombinant DNA 

techniques. Although the structure and biology of 

HAV and HBV3,22 differ significantly between 

these opposing vaccine formulations, their 

immunogenicity and effectiveness are strikingly 

comparable (11). There are now more options to 

manage HBV and HCV infections and possibly 

avoid liver disease consequences thanks to new 

medicines for both viruses (12). Depending on the 

cause, acute hepatitis might result in fulminant 

liver failure even though it typically resolves on its 

own. On the other hand, chronic hepatitis can 

cause cirrhosis, hepatocellular cancer, liver 

fibrosis, and portal hypertension symptoms, all of 

which increase morbidity and death (13). All 

structure of viral hepatitis Fig;1, 

 

 
Fig1; Structure of hepatitis A, B, C, D, E viruses (8). 

Types: 

Hepatitis A: 

Hepatitis A is a form of viral hepatitis, an 

infectious liver illness brought on by the Hepatitis 

A virus (HAV). Many cases, particularly in young 

people, show few or no symptoms. For individuals 

who experience symptoms, it takes two to six 

weeks between exposure and onset. The 

symptoms, which might include nausea, vomiting, 

diarrhea, jaundice, fever, and abdominal 

discomfort, usually linger for eight weeks. In the 

six months following the first infection, symptoms 

reoccur in about 10–15% of cases. Rarely, acute 

liver failure can happen; older people are more 

likely to experience it (14). 

Etiology: One of the most frequent causes of acute 

hepatitis infection globally is HAV. An important 

step in understanding acute infectious hepatitis 
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was made in 1973 when immunological electron 

microscopy revealed a virus-like antigen, which 

ultimately led to the identification of HAV. HAV 

is currently recognized as the only member of the 

Hepatovirus genus within Picornaviridae, having 

formerly been classed as enterovirus type 72. 

Although HAV has evolutionary roots in bats, rats, 

and shrews and shares structural similarities with 

insect-infecting picornaviruses, it has unique 

hepatotropism and life cycle characteristics. This 

icosahedral, nonenveloped virus, which has a 

diameter of 27 to 32 nm, is spread fecal-orally and 

exhibits distinct physical changes when it is 

eliminated as opposed to circulating in the blood. 

Six genotypes—three of which infect humans and 

three of which are found in primates—are revealed 

by genomic analysis. Human infections are 

primarily caused by genotype 1, however 

genotype distribution varies geographically. An 

internal ribosome entrance site, altered capsid 

proteins, and particular replication elements are all 

present in the 7.5 kb positive-sense single-stranded 

ribonucleic acid that is the HAV genome (17). 

Sign and Symptoms: The symptoms of a hepatitis 

A infection can vary greatly, from extremely 

minor to fairly severe. However, hepatitis A 

symptoms may not be present in many cases, 

especially in youngsters.  

When symptoms do show up, they usually do so 

two to six weeks after the HAV exposure and can 

include: 

Exhaustion Fever  

decreased appetite  

Sickness and vomiting  

Pain in the abdomen, particularly near the liver  

Dark urine (caused by incapacity to metabolize 

bilirubin or decreased bile flow)  

White stools  

Jaundice, or yellowing of the eyes and skin (20).  

Pathophysiology: 

Hepatocytes are infected with HAV through the 

HAV cellular receptor-1, also called the T-cell 

immunoglobulin mucin domain-1 receptor, in the 

Disse space. Recent research findings point to 

different access routes. The host's reaction to HAV 

infection involves a complicated interaction 

between innate and adaptive immune responses. In 

order to circumvent innate defense, HAV uses 

viral proteases that target important signaling 

molecules and inhibit the type I interferon 

response. However, because plasmacytoid 

dendritic cells generate large amounts of type I 

interferons in response to HAV-infected cells or 

eHAV, innate immunity is not totally 

circumvented. Hepatocellular damage may result 

from the adaptive immune response, especially T-

cell-mediated immunity, which seems to be 

essential for viral clearance. Although virus-

specific cytotoxic CD8 T cells have been found in 

human investigations, current findings in 

chimpanzee models point to a more significant 

involvement for CD4 helper T cells in the 

resolution of infection. The regulation of liver 

damage has also been linked to the dynamics of 

regulatory T cells during acute infection. Finding 

blood IgM antibodies to HAV or tracking 

seroconversion in symptomatic patients are the 

main methods used to diagnose acute hepatitis A. 

The sequestration of viral antigens causes delayed 

B-cell responses in humans and animals. Targeting 

conserved viral capsid protein epitopes, a quick, 

dominant, neutralizing IgG response offers long-

lasting protection after infection. Liver illness can 

be prevented by passive immunization or 

postexposure vaccination within two weeks, most 

likely by post-endocytic neutralization of eHAV. 

Declining intrahepatic viral ribonucleic acid is 

correlated with multifunctional virus-specific CD4 

T lymphocytes, suggesting that their main purpose 

is to regulate infection and interferon-stimulated 

genes (18).  
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Management: 

Hepatitis A does not have a specific antiviral 

treatment. Rather, supportive care is the main 

emphasis of hepatitis A management in order to 

alleviate symptoms and guarantee proper diet and 

hydration. After an infection, recovery from 

symptoms may be sluggish and take weeks or 

months. Avoiding needless drugs that can harm the 

liver, such paracetamol and acetaminophen, is 

crucial. In the absence of abrupt liver failure or 

severe illness, hospitalization is not essential. The 

goal of therapy is to maintain comfort and a 

healthy nutritional balance, which includes 

replenishing lost fluids from diarrhea and vomiting 
(16). Patients whose hepatic synthetic function is 

deteriorating need specific attention. 

Coagulopathy with a prolonged international 

normalized ratio, rising creatinine, serum albumin 

levels below 3%, rising blood ammonia levels, and 

clinical signs of hepatic encephalopathy are 

indicators of hepatic synthetic dysfunction that 

require immediate transfer to an intensive care 

unit, preferably at a liver transplant center. The 

United Network for Organ Sharing liver failure 

medical urgency classification (e.g., MELD 1 or 

PELD 2) or a status (e.g., 1A or 1B) for liver 

allocation based on national regulations and 

transplant facility accessibility should be used to 

categorize patients. Consequently, extrahepatic 

problems are treated. Based on anecdotal data and 

a small number of case reports, patients have 

received a brief course of corticosteroids in rare 

situations of severe recurrence and cholestatic 

symptoms; however, randomized controlled trials 

are inadequate (19). 

Hepatitis B: 

The Hepatitis B Virus (HBV), a deoxyribonucleic 

acid (DNA) virus that is a member of the 

Orthohepadnavirus genus and the Hepadnaviridae 

family, is the cause of hepatitis B. It is spread 

through contact with contaminated blood or body 

fluids, most frequently through sexual intercourse, 

intravenous drug use, or vertical transmission from 

mother to child. Due to vaccination, the burden of 

HBV is decreasing in the industrialized world; 

nevertheless, in endemic areas, the prevalence of 

HBV is still very high, mainly because of early life 

exposures and vertical transmission from mother 

to child. The primary determinant of the disease's 

progression is the age at which HBV infection 

occurs; most patients with perinatal infection go 

on to develop chronic hepatitis B, while most 

people with infection quickly get rid of the virus 
(15). 

Etiology: 

Sexual activity, injectable drug use, or 

occupational exposure are the main causes of HBV 

infections in developed nations. Hemodialysis, 

receiving organs or blood products, household 

contact, and transmission by a surgeon are 

additional, less common sources of infection (22).  

Sign and Symptomes: 

Jaundice, or yellowing of the skin and eyes, is a 

symptom of an acute disease that some people 

have for several weeks. 

Dark urine 

Extreme fatigue 

Nausea 

Vomiting 

Abdominal discomfort (21). 

Pathophysiology: 

Although direct viral cytotoxicity can happen in 

severe infections, the majority of liver damage is 

immune-mediated: HBV antigens on infected cells 

cause cytotoxic T-cell responses, which result in 

hepatocyte lysis. Persistence or severity is 

influenced by viral variables such as genotypes, 

immune evasion, and mutants (such as core 

promoter alterations) (24). 
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Management: 

Acute hepatitis B has no known cure. Antiviral 

drugs are a treatment option for chronic hepatitis 

B. The goal of treatment for those with acute 

hepatitis B should be to control symptoms. To 

avoid dehydration from vomiting and diarrhea, 

they should eat a nutritious meal and stay 

hydrated.Tenofovir and entecavir are two oral 

medications that can be used to treat chronic 

hepatitis B. Treatment can enhance long-term 

survival, halt the progression of cirrhosis, and 

lower the incidence of liver cancer.Treatment for 

hepatitis B must be continued for life for the 

majority of patients.According to the revised 

Guidelines for the prevention, diagnosis, care, and 

treatment of people with chronic hepatitis B 

infection, which were published in 2024, 

depending on the environment and eligibility 

requirements, about 50% of people with chronic 

hepatitis B infection are expected to need 

treatment. The majority of liver cancer patients in 

low-income environments are diagnosed late in the 

disease and pass away within months. Patients in 

high-income nations have access to surgery and 

chemotherapy, which can extend life by several 

months to a few years, and they arrive at the 

hospital earlier in the course of the illness. In 

technologically advanced nations, liver 

transplantation is occasionally performed on 

patients with cirrhosis or liver cancer, with 

different degrees of success (21). Complete 

suppression of HBV DNA levels, disappearance of 

HBsAg, and seroconversion to anti-HBs 

antibodies following cessation of antiviral 

medication are the ultimate indicators of HBV 

eradication. Since HBsAg levels are surrogate 

markers for amounts of transcriptionally active 

covalently closed circular DNA (cccDNA), loss of 

HBsAg levels is crucial. If HBsAg is removed, the 

virus is probably inactivated. The majority of the 

HBsAg in chronic HBV patients who test negative 

for HBeAg is generated from integrated HBV 

DNA. The function of innate immunity cannot be 

overlooked, even while adaptive immunity is 

essential for managing and eradicating HBV 

infection. The innate immune system's cytokines 

and activation signals are essential for adaptive 

immunity (23). 

Hepatitis C: 

The Hepatitis C virus (HCV) is a single-stranded 

RNA virus that causes hepatitis C. HCV is mainly 

spread by direct bloodstream inoculation. It 

belongs to the Hepacivirus genus and Flaviviridae 

family. In most cases, HCV effectively eludes the 

immune system to produce chronic hepatitis, 

which, if left untreated, frequently results in severe 

fibrosis and cirrhosis. Although there are no 

effective immunizations to prevent HCV, the vast 

majority of cases of HCV can be quickly cured 

thanks to the development of direct-acting 

antivirals (DAA). Ambitious worldwide initiatives 

to eradicate HCV have resulted from this (15). 

Types: 

Acute: 

It happens within the first six months following an 

HCV exposure. Although hepatitis C can be a 

transient condition, acute infections typically 

result in chronic infections (31). 

Chronic: 

It can be an infection that lasts a lifetime if 

neglected. More than half of HCV infections result 

in chronic infections (32,33). 

Serious health issues include liver damage, 

cirrhosis (liver scarring), liver cancer, and even 

death can result from chronic hepatitis C (31).  

Etiology: 

The spherical, encapsulated, positive-strand 

ribonucleic acid (RNA) virus known as HCV has 

a diameter of about 55 nm. Although it belongs to 
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the family Flaviviridae, it is unique enough to be 

categorized as a distinct genus, Hepacivirus. The 

length of the genome is about 9.6 kb. At least ten 

proteins are produced from the polyprotein that it 

encodes. These comprise two proteins that are 

necessary for the generation of virions (p7 and 

NS2); three "structural" proteins, the nucleocapsid 

protein, core (C), and two envelope proteins (E1 

and E2); and five nonstructural proteins that are 

crucial components of the viral replication 

complex (NS3, NS4A, NS4B, NS5A, and NS5B). 

Viral mutants, also referred to as "quasispecies," 

are produced as a result of the NS5B RNA 

polymerase's extremely high virion turnover and 

lack of proofreading (27). 

Sign and symptoms: 

It is rare for an acute HCV infection to cause 

symptoms, and when it does, most patients do not 

have any symptoms in the initial weeks following 

infection. The onset of symptoms can take 

anywhere from two weeks to six months.  

When symptoms do manifest, they could consist 

of: 

Fever 

Extreme exhaustion 

Appetite loss 

Nausea 

Vomiting 

Stomach discomfort 

Black urine  

Pale feces  

Joint discomfort and jaundice (yellowing of the 

skin or eyes) (26). 

Pathophysiology: 

The virus does not directly damage hepatic cells to 

cause chronic hepatitis C. Instead, it is caused by 

an intermediate immune response that is strong 

enough to cause fibrosis and the death of liver cells 

but insufficient to completely eliminate the virus 

from its reservoirs. Quantitatively, CD4 and CD8 

T-cell responses specific to the hepatitis C virus 

are lower during the chronic phase of infection 

compared to the acute phase. Individuals who have 

poor acute phase responses are more likely to 

develop chronic carriers than those who have 

adequate responses, and they are frequently 

asymptomatic (do not have jaundice). 

Qualitatively, effector function is compromised in 

HCV-specific CD8 T cells (both in lytic activity 

and antiviral cytokine secretion). The antiviral 

activity and restoration of a particular 

immunological response of the interferon and 

ribavirin combination likely account for its success 
(25).  

Management:  

Acute HCV infection either resolves on its own or 

develops into a chronic infection. The goal of 

treating chronic HCV infection is to achieve a 

sustained virologic response (SVR) in order to 

eradicate HCV RNA. After 12 weeks of treatment, 

SVR is attained when there is no longer any 

detectable HCV RNA in the blood, along with a 

decrease in antibody titers and improved liver 

histology. Injectable pegylated interferon and 

ribavirin were the cornerstones of treatment prior 

to the creation of the all-oral DAAs. This type of 

treatment not only had a 40% to 60% cure rate, but 

it also caused a number of side effects, such as flu-

like illness, hematological side effects like 

thrombocytopenia and neutropenia, severe 

anemia, and neurocognitive side effects. With the 

introduction of DAAs, significant progress has 

been made in reducing treatment length from 48 

weeks to 12 weeks, lowering side effects, raising 

cure rates to 90% to 97%, and doing away with 

injectable drugs.  

At the moment, DAAs fall into three classes: 

NS3/4 serine proteases are blocked by second-

generation protease inhibitors.  

The NS5A inhibitors disrupt the structural protein 

NS5A, which is essential for the replication 
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complex's development.  

The NS5B polymerase inhibitor stops the enzyme 

that transcribes a negative-strand intermediate for 

subsequent viral offspring. To create a strong 

treatment plan against the diverse HCV genotypes, 

these three classes are combined in different ways 
(28,29,30). Depending on the genotype, treatment 

history, and presence or absence of cirrhosis, the 

typical regimens range from 12 weeks to 24 weeks 

with or without ribavirin. The least responsive 

infection, Genotype 3, is linked to a higher risk of 

hepatocellular carcinoma and a fast accelerated 

progression of fibrosis with the existing DAAs. 

The most prevalent genotype in the US, genotype 

1, has four approved therapies, two of which 

simply call for a single daily medication (30) 

Hepatitis D: 

The Hepatitis D virus (HDV) is a single-stranded, 

enclosed RNA molecule that causes hepatitis D. 

Since HDV is totally dependent on HBV for its life 

cycle, it is sometimes categorized as a subvirus. 

HDV is the smallest virus known to infect humans. 

Similar to HBV, transmission can happen 

concurrently with an HBV infection (a condition 

known as coinfection) or in patients who have a 

persistent HBV infection (a condition known as 

superinfection). The natural history of HDV 

infection is determined by this relationship to the 

date of HBV infection; superinfection more 

frequently results in a rapid clinical deterioration 

with progressive hepatitis, cirrhosis, and the 

development of cirrhosis complications, including 

HCC (15). 

Types: 

Coinfection: 

Acute hepatitis B and acute hepatitis D occur when 

a susceptible person contracts both HBV and HDV 

at the same time (42). 

Superinfection: 

When HDV infects people who have a persistent 

HBV infection, the clinical manifestation and 

course of hepatitis D are different (superinfection 

pattern) (42). 

Etiology: 

HDV infection is spread parenterally and results in 

both acute and chronic inflammatory liver 

damage. While intravenous drug use is typically 

the cause in industrialized countries, poor 

sterilization procedures are the cause in settings 

with low resources. Intravenous drug usage and 

blood transfusions are risk factors (45). Infection is 

classified as either superinfection (HDV infection 

in a person with chronic hepatitis B) or coinfection 

(acute simultaneous infection with HDV and 

HBV) (46). 

Sign and Symptoms: 

When HBV and HDV infections occur together, it 

can cause mild-to-severe hepatitis with symptoms 

that are similar to those of other acute viral 

hepatitis infections. These symptoms, which 

include fever, exhaustion, appetite loss, nausea, 

vomiting, dark urine, pale-colored feces, jaundice 

(yellow eyes), and even fulminant hepatitis, 

usually manifest three to seven weeks after the first 

infection. Nonetheless, recovery is typically full, 

fulminant hepatitis seldom develops, and chronic 

hepatitis D rarely develops (less than 5% of acute 

hepatitis). A person who already has a chronic 

HBV infection may get HDV in a superinfection. 

across 70–90% of people with chronic hepatitis B, 

superinfection with HDV promotes the disease's 

progression to a more severe state across all age 

groups. Compared to people with HBV mono-

infection, HDV superinfection significantly 

speeds up the development of cirrhosis. 

Hepatocellular carcinoma (HCC) is more common 

in patients with HDV-induced cirrhosis; 

nevertheless, it is still unknown how HDV 
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produces more severe hepatitis and a quicker 

progression of fibrosis than HBV alone (41). 

Pathophysiology: 

HDV is structurally composed of a lipoprotein 

envelope from HBV, a ribonucleic acid (RNA) 

genome, and hepatitis D antigen (HDAg). The 

HDAg is the single gene encoded by the genome. 

HDAg comes in two varieties, long and short, 

which are named by their respective sizes. 

Hepatocytes are the site of viral replication. The 

virus is distinct in that it transcribes its messenger 

RNA using host RNA polymerase II. While 

lengthy HDAg proteins control viral assembly and 

prevent viral replication, small HDAg proteins 

directly attach to HDV RNA to initiate viral 

replication. Once the HBV envelope is included, 

the virus is fully formed and then released. 

HBV is necessary for HDV infection to occur. 

Acute HBV and HDV infection occur when a 

person is sensitive to HBV is coinfected with both 

viruses. With the exception of a biphasic course 

with two peaks in serum alanine aminotransferase 

levels that occur several weeks apart, coinfection 

clinically resembles typical acute HBV. Before 

HDV replication can start during acute 

coinfection, HBV infection must be established. 

Coinfection carries a higher risk of liver failure 

and may be more severe than HBV monoinfection. 

About 5% of patients develop chronic infection, 

which is defined as persistence of infection for 

more than six months. The majority of patients 

recover during acute coinfection with HBV and 

HDV. A superinfection, which can manifest as 

severe acute hepatitis or a worsening of 

preexisting chronic HBV, can happen in people 

who are chronic carriers of HBsAg. Acute HDV 

infection can be misinterpreted for an HBV flare-

up in patients with chronic HBV infection. If HDV 

superinfection is not taken into account, the 

clinical presentation and preliminary tests in 

individuals with undiagnosed HBV infection may 

be misinterpreted as acute HBV infection. 

Compared to HBV/HDV coinfection, 

superinfection frequently has a more severe 

clinical course. Ninety percent of these patients 

develop chronic HDV because HBsAg permits 

ongoing viral replication. Compared to chronic 

HBV infection, chronic HDV infection results in 

more serious morbidity (cirrhosis, hepatocellular 

cancer, increasing fibrosis, and hepatic 

decompensation) (47). 

Management: 

Pegylated or conventional interferon alpha therapy 

are currently recognized therapies for chronic 

hepatitis D (34). Research indicates that pegylated 

interferon alpha is useful in lowering the viral load 

and the disease's effects while the medication is 

being administered, but the benefits usually end if 

the medication is stopped (35). There have been 

reports of late relapse following therapy, and the 

effectiveness of this treatment often does not 

exceed 20% (36,37). The European Medicines 

Agency's Committee for Medicinal Products for 

Human Use authorized the antiviral medication 

Hepcludex (bulevirtide) in May 2020 to treat 

hepatitis D (38). Bulevirtide prevents the hepatitis B 

and D viruses from entering hepatocytes by 

binding to and deactivating the sodium/bile acid 

cotransporter(39,40). Since bulevirtide and 

pegylated interferon alpha are believed to have a 

synergistic effect that increases therapy response 

rates, they may be administered together. 

Bulevirtide was a safe, well-tolerated medication 

for individuals with HDV-related compensated 

cirrhosis and clinically severe portal hypertension. 

It significantly improved biochemical indicators 

and increased liver function measures. Pegylated 

interferon lambda (λ), which binds to hepatocyte 

surface receptors and initiates an intracellular 

signaling cascade via the JAK-STAT signaling 

pathway and activates anti-viral cell-mediated 

immunity, is one of the several hepatitis D 
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therapies now being developed. By preventing the 

farnesylation of the L-HDAg, the prenylation 

inhibitor lonafarnib stops the formation of 

hepatitis D virus particles (43). A nucleic acid 

polymer called REP2139-Ca inhibits the release of 

hepatitis B surface antigen, which is necessary for 

the formation of hepatitis D virus particles (44).  

Hepatitis E: 

The Hepatitis E virus (HEV), a single-stranded, 

nearly enclosed RNA molecule belonging to the 

Hepeviridae family, is the cause of hepatitis E 

infection. Eight genotypes are known, with the 

most researched being genotypes 1-4. Either the 

fecal-oral route (genotypes 1 and 2) or zoonotic 

transmission by consumption of raw or 

undercooked meat (genotypes 3 and 4) is the mode 

of transmission. Though incidences of chronic 

hepatitis E have been documented in 

immunocompromised hosts, HEV usually causes 

an acute, self-limited hepatitis that is especially 

severe in pregnant women. Improving cleanliness 

and immunization are the mainstays of prevention, 

while a vaccine is only available in China. Acute 

HEV is currently treated with supportive care, 

whereas chronic HEV is treated with a multimodal 

strategy that includes reducing underlying 

immunosuppression and sometimes ribavirin (15). 

Etiology: 

HEV is a single-stranded, nonenveloped, 

icosahedral ribonucleic acid virus that has a 

diameter of roughly 27 to 34 nm. There are four 

known genotypes of HEV: 1 through 4.  

Genotypes 1&2: 

These genotypes are human viruses that are mostly 

present in impoverished nations, such as parts of 

Africa, Asia, Central America, and the Middle 

East. They are spread by polluted water through 

the fecal-oral route. These genotypes usually 

afflict young adults (15–40 years old) during 

outbreaks, resulting in a self-limited acute 

infection that often does not develop into a chronic 

illness. However, acute infections can be severe 

and cause fulminant liver failure in patients who 

are pregnant or have chronic liver disease (48). 

Genotypes 3&4: 

These genotypes are mostly zoonotic; they are 

present in animals and are spread to people by 

eating undercooked meat, such deer and pig. 

Developed nations including the US, Australia, 

Japan, and China have higher rates of these 

genotypes.They mostly affect adults over 40 and 

typically cause occasional cases. Although they 

can result in acute infections, there is a chance that 

they could develop into chronic infections, 

especially in people with impaired immune 

systems, such as those receiving 

immunosuppressive medications for solid organ 

transplants or those infected with the human 

immunosuppressive virus (48,49). 

Sign and Symptoms: 

Anorexia, malaise, nausea and vomiting, fever, 

and jaundice are typical signs of viral hepatitis.  

Pregnant women are particularly at risk for 

fulminant hepatitis and death from hepatitis E (52).  

Pathophysiology: 

Large-scale waterborne epidemics, especially in 

developing nations, are frequently caused by HEV, 

which is mostly spread through the fecal-oral route 

via contaminated water. Although it is uncommon, 

HEV can also be a zoonotic infection spread by 

feces. Although person-to-person transmission is 

rare, blood transfusions can spread HEV, 

particularly in endemic regions.Vertical 

transmission of HEV from infected mothers to 

their offspring has the potential to cause serious 

fetal loss and neonatal mortality.Although there is 

not enough information on HEV transmission 

through breast milk, the virus has been isolated in 

breast milk and serum titers have been found to be 

similar.  HEV infections have an incubation period 
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of 28 to 40 days. Following ingestion, the virus 

enters the portal circulation through the 

gastrointestinal mucosa and eventually travels to 

the liver. Heparan sulfate is probably the 

mechanism by which the HEV virion binds to its 

receptor in the liver. Clathrin-mediated 

endocytosis, viral uncoating, and ribonucleic acid 

release occur after this first binding (50).  

Mnagement: 

In most cases, acute HEV infections resolve on 

their own and just need supportive care. After 

symptoms appear, abnormal biochemical markers 

usually go away in one to six weeks. On the other 

hand, those who experience fulminant liver failure 

can need a liver transplant. It is yet unclear how 

antiviral medications like ribavirin can treat acute 

HEV infection in persons with impaired immune 

systems. Pregnant women with acute HEV 

infection should not take ribavirin because of its 

teratogenic risk. Thus, during treatment and for six 

months following therapy, women of reproductive 

age and males who have sex with women of 

childbearing age should get contraception 

counseling.  Although resistance mutations may 

lessen efficiency, ribavirin has demonstrated a 

good sustained virological response for chronic 

HEV infection. Modifying immunosuppressive 

therapy and employing antiviral medications such 

ribavirin, peginterferon, or both should be taken 

into consideration for patients with chronic HEV 

who are immunocompromised.  Animal research 

suggests that calcineurin inhibitors and 

mammalian target of rapamycin (mTOR) 

inhibitors may promote HEV replication, while 

mycophenolate mofetil seems to be a safer 

substitute. Therefore, although there are no set 

recommendations, lowering the tacrolimus dosage 

and maximizing immunosuppression by raising 

mycophenolate mofetil or corticosteroids may be a 

sensible strategy. Antiretroviral therapy-induced 

immune reconstitution may eliminate HEV 

viremia in HIV patients with chronic hepatitis E; if 

this is not successful, ribavirin may be considered 

as an additional treatment (51).  

CONCLUSION 

Despite significant advancements in knowledge, 

diagnosis, prevention, and treatment, viral 

hepatitis continues to pose a serious threat to 

worldwide public health. Scientific advancements 

have greatly decreased the morbidity and death 

linked to these illnesses, from early accounts of 

jaundice to contemporary molecular 

characterization of hepatitis viruses. Hepatitis B, 

C, and D are more dangerous because they can 

result in chronic infection and long-term 

consequences such cirrhosis, hepatocellular 

cancer, and liver failure, while hepatitis A and E 

are mostly acute, self-limiting disorders intimately 

related to sanitation and hygiene. The prevalence 

of hepatitis A and B has significantly decreased in 

many areas due to the availability of effective 

vaccines, underscoring the need of prevention as a 

key component of control measures. On the other 

hand, the lack of a hepatitis C vaccine highlights 

the significance of early detection and antiviral 

treatment. The development of direct-acting 

antivirals has transformed the treatment of 

hepatitis C, resulting in high cure rates with shorter 

treatment times and fewer side effects. In a similar 

vein, new medicines for hepatitis D and growing 

therapeutic choices for hepatitis B provide hope 

for better disease control and better results. 

However, there are still a lot of obstacles to 

overcome, especially in low- and middle-income 

nations where access to diagnosis, immunization, 

and treatment is restricted. The necessity for 

widespread awareness, reliable surveillance 

systems, and fair access to healthcare is further 

highlighted by globalization, migration, and 

shifting epidemiological patterns. To lessen the 

worldwide burden of viral hepatitis and eventually 

work toward its eradication, ongoing research into 
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viral pathophysiology, vaccine development, and 

innovative antiviral treatments is crucial, along 

with public health initiatives and education. 
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