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Introduction:
Influenza, one of the most common infectious diseases, is a highly contagious airborne disease that occurs in seasonal epidemics and manifests as an acute febrile illness with variable degrees of systemic symptoms, ranging from mild fatigue to respiratory failure and death. Influenza causes significant loss of workdays, human suffering, and mortality. Influenza is a communicable viral disease that affects the upper and lower respiratory tract[1]. A wide spectrum of influenza viruses causes it. Some of these viruses can infect humans, and some are specific to different species. These viruses are transmissible through respiratory droplets expelled from the mouth and respiratory system during coughing, talking, and sneezing. The influenza viruses can be transmitted by touching inanimate objects soiled with the virus and touching the nose or eye. Influenza can be transmitted before the patient is symptomatic and until 5 to 7 days after infection[3]. 
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Fig1: Influenza Virus

Investigators in the Department of Molecular Virology and Microbiology (MVM) have been studying influenza for several decades, with an Influenza Research Center first established in 1974. A major focus of the work is directed towards the development and testing of influenza vaccines to find the most effective vaccination dosages, methods, and strategies to protect the population against this deadly disease[5]. Other projects involve studying the structure and function of important influenza proteins.
Previous Research :
Research is ongoing on both epidemic influenza (also referred to as seasonal or inter pandemic influenza) and pandemic influenza. Epidemic influenza occurs annually and is attributable to minor changes in genes that encode proteins on the surface of circulating influenza viruses. Pandemic influenza occurs when more significant changes in the influenza A virus arise as a result of the acquisition of genes from influenza viruses of other animal species by a human virus strain, thus creating a novel virus[7]. The latter carries a greater risk for the human population.

Notably, the department is home to the BCM Vaccine and Treatment Evaluation Unit (VTEU), one of nine federally funded centers in the nation established by the National Institute of Allergy and Infectious Diseases. It was previously led by Dr. Wendy Keitel and is currently under the direction of Dr. Hana El-Sahly. The VTEU network conducts clinical trials that evaluate vaccines and treatments for a wide array of infectious diseases. An important strength of this established network is that it is able to efficiently and safely test new vaccines within a rapid time frame[9].

The VTEU research group in the department has been involved in important studies that led to the licensure of live attenuated and high dose inactivated influenza virus vaccines. They have tested vaccines to seasonal influenza and they have performed many studies evaluating vaccines targeting pandemic influenza, including the swine-origin H1N1, and the H5N1, H9N2, and H7N9 viruses, among others[10]. They have evaluated methods to improve vaccine immunogenicity, including delivery of vaccine by different routes of administration, different dosages, and with different adjuvant preparations.

Researchers involved in these studies include Drs. Robert Atmar, Robert Couch, Hana El Sahly, Paul Glezen, Wendy Keitel, Innocent Mbawuike, Flor Munoz-Rivas, Shital Patel, and Pedro (Tony) Piedra. Their hope is that the results of these studies will identify the optimal and most effective dosages of vaccine to protect the public from seasonal influenza, as well as from a possible influenza pandemic.
Flu (influenza) is an infection of the nose, throat and lungs, which are part of the respiratory system. Influenza is commonly called the flu, but it's not the same as stomach "flu" viruses that cause diarrhea and vomiting[11].

Preliminary in-season burden estimates for the 2022-2023 flu seasons were updated for the final time this season on May 26, 2023. An estimated 19,000 to 58,000 deaths have been attributed to influenza since October 2022. The CDC documented that seasonal influenza was responsible for 5,000 to 14,000 deaths during the 2021-2022 season.
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Fig2: Influenza count / week
Classification:
There are three types of flu viruses: A, B, and C. Type A and B cause the annual influenza epidemics that have up to 20% of the population sniffling, aching, coughing, and running high fevers. Type C also causes flu; however, type C flu symptoms are much less severe. Type A flu or influenza A viruses are capable of infecting animals, although it is more common for people to suffer the ailments associated with this type of flu. Wild birds commonly act as the hosts for this flu virus [12].

Type A flu virus is constantly changing and is generally responsible for the large flu epidemics. The influenza A2 virus (and other variants of influenza) is spread by people who are already infected. The most common flu hot spots are those surfaces that an infected person has touched and rooms where they have been recently, especially areas where they have been sneezing[6].
Unlike type A flu viruses, type B flu is found only in humans. Type B flu may cause a less severe reaction than type A flu virus, but occasionally, type B flu can still be extremely harmful. Influenza type B viruses are not classified by subtype and do not cause pandemics. Influenza C viruses are also found in people. They are, however, milder than either type A or B. People generally do not become very ill from the influenza type C viruses. Type C flu viruses do not cause epidemics[4].
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Fig3: Influenza samples / diagnosis
Signs and symptoms :
The presentation of influenza virus infection varies, but it usually includes many of the following signs and symptoms:

· Fever

· Sore throat

· Myalgias

· Frontal or retro-orbital headache

· Nasal discharge

· Weakness and severe fatigue

· Cough and other respiratory symptoms

· Tachycardia

· Red, watery eyes

The incubation period of influenza is 2 days on average but may range from 1 to 4 days. Aerosol transmission may occur 1 day before the onset of symptoms ; thus, it may be possible for transmission to occur via asymptomatic persons or persons with subclinical disease, who may be unaware that they have been exposed to the infection. 
A receptor as a key to infection:
The scientists first identified cell surface proteins present in the vicinity of the viral haemagglutinin, the protein used by the influenza A virus to enter the cell. One of these proteins stood out: transferring receptor 1. This acts as a revolving door transporting iron molecules into the cell, which are essential for many physiological functions.

''The influenza virus takes advantage of the continuous recycling of the transferring receptor 1 to enter the cell and infect it,'' explains Béryl Mazel-Sanchez, a former post-doctoral researcher in Mirco Schmolke's laboratory and first author of this work. ''To confirm our discovery, we genetically engineered human lung cells to remove the transferring receptor 1, or on the contrary to over express it. By deleting it in cells normally susceptible to infection, we prevented influenza A from entering. Conversely, by over expressing it in cells normally resistant to infection, we made them easier to infect''.

The research team then succeeded in reproducing this mechanism by inhibiting the transferring receptor 1 using a chemical molecule. ''We tested it successfully on human lung cells, on human lung tissue samples and on mice with several viral strains,'' says Béryl Mazel-Sanchez. ''In the presence of this inhibitor, the virus replicated much less. However, in view of its potentially oncogenic characteristics, this product cannot be used to treat humans.'' On the other hand, anti-cancer therapies based on the inhibition of the transferring receptor are under development and could also be interesting in this context.

Difference between COVID-19 and the Influenza:
Compared with flu, COVID-19 can cause more severe illness in some people. Compared to people with flu, people infected with COVID-19 may take longer to show symptoms and may be contagious for longer periods of time. It is not easy to tell the difference between flu and COVID-19 by the symptoms alone because they have some of the same signs and symptoms.  Specific testing is needed to tell what the illness is and to confirm a diagnosis. Having a medical professional administer a specific test that detects both flu and COVID-19 allows us to get diagnosed and treated for the specific virus you have more quickly. Getting treated early for COVID-19 and flu can reduce your risk of getting very sick. Testing can also reveal if someone has both flu and COVID-19 at the same time, although this is uncommon. COVID-19 and the flu are caused by different viruses. COVID-19 is caused by a coronavirus called SARS-CoV-2, while flu is caused by influenza A and B viruses.Symptoms of COVID-19 and the flu appear at different times and have some differences. COVID-19 symptoms generally appear 2 to 14 days after exposure. Flu symptoms usually appear about 1 to 4 days after exposure.COVID-19 appears to be contagious for a longer time and to spread more quickly than the flu. With COVID-19, you may be more likely to experience loss of taste or smell.Severe illness is more frequent with COVID-19 than with the flu. Compared with historical flu cases, COVID-19 may cause more hospital stays and death for people age 18 and older, even those who have no other health challenges.
Pathophysiology:
Influenza is an acute disease that targets the upper respiratory tract and causes inflammation of the upper respiratory tree and trachea. The acute symptoms persist for seven to ten days, and the disease is self-limited in most healthy individuals. The immune reaction to the viral infection and the interferon response are responsible for the viral syndrome that includes high fever, coryza, and body aches. High-risk groups who have chronic lung diseases, cardiac disease, and pregnancy are more prone to severe complications such as primary viral pneumonia, secondary bacterial pneumonia, hemorrhagic bronchitis, and death. These severe complications can develop in as little as 48 hours from the beginning of symptoms. The virus replicates in the upper and lower respiratory passages starting from the time of inoculation and peaking after 48 hours, on average.  

For virulence, both neuraminidase and hemagglutinin are vital as they are the key targets by the neutralizing antibodies. Hemagglutinin adheres to the epithelial cells in the respiratory tract allowing for the progression of the infection. Neuraminidase cleaves the bond that holds the virus together and helps to spread the virions. Their H and N proteins identify influenza viruses.

An important aspect of influenza A virus is that it is a genetically labile virus with a high rate of mutations. This results in major changes in antigenic and functional proteins.
Conclusion:
Although the basic biology and genetics of influenza viruses are fairly well understood, heading off future pandemics requires a better understanding of past pandemics and the factors that contribute to virulence, as well as a thorough commitment to tracking the viruses that are circulating in the population by way of focused public health efforts. Flu viruses constantly change, and the changes can happen slowly over time or suddenly. Sometimes, the changes result in viruses that spread more easily from animals to humans. Flu viruses can change through antigenic drift or antigenic shift. According to the latest data available on IDSP-IHIP (integrated health Information Platform), a total of 3038 laboratory confirmed cases of various subtypes of Influenza including H3N2 have been reported till 9th March 2023 by the States. This includes 1245 cases in January, 1307 in February and 486 cases in March (till 9th March).Further, the IDSP-IHIP data from health facilities indicate that during the month of January 2023, a total of 397,814 cases of Acute Respiratory Illness/Influenza Like Illness (ARI/ILI) were reported from the country that increased slightly to 436,523 during February, 2023. In the first 9 days of March 2023, this number stands at 133,412 cases.The corresponding data for admitted cases of severe acute respiratory illness (SARI) is  7041 cases in January 2023,  6919 during February 2023 and 1866 during the first 9 days of March 20.
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