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Abstract 

COVID and H3N2 influenza instances are on ascent in India. Both COVID-19 and H3N2 are the infectious viruses. They 
promulgate through droplets. COVID is transmitted by SARs –Cov2 virus and H3N2 acquired by Influenza A sub type. 
Contrast to H3N2, COVID 19 cause more serious and symptoms can take longer than flu symptoms. The COVID-19 not 
only poses a serious threat to the health of people worldwide but also affects the global economy.
H3N2 is a variety of influenza virus that has been present among humans since the late 1960s. It is often called the 
"Hong Kong flu" due to its roots in Asia. Viruses that normally disperse in pigs are “swine influenza viruses". H3N2 is a 
subtype of the viral genus Influenza Virus A, which is a major cause of current respiratory illness. The H3N2 virus is a 
non-human influenza virus that normally circulates in pigs and has infected humans with symptoms similar to seasonal 
flu viruses. Influenza outbreaks have caused widespread illness to humans many times throughout history. In 1968 an 
avian reasserting virus of the H3N2 subtype was introduced into the human population that caused a global pandemic 
associated with more than one million deaths world-wide. About half of all inpatient severe acute respiratory 
infections.H3N2 hospitalized patients suffer from fever, cough, breathlessness and wheezing. Few patients needed 
oxygen and ICU care. Despite significant advancement in vaccine and virus research, influenza continues to be a major 
public health concern. 

Keywords: Swine influenza viruses; Hemagglutinin (H); Neuraminidase (N); Poly-N-acetyl-lactosamine (poly-
LacNAc) chains 

1. Introduction

Influenza is a respiratory illness that infects between 5–15% of the global population annually. (1) 

Those suffering from an influenza infection commonly display symptoms such as fever, sore throat, coughing, nasal 
discharge, headache, and myalgia. (2) 
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In 1968 an avian reassortant virus of the H3N2 subtype was introduced into the human population that caused a global 
pandemic associated with more than one million deaths world-wide.(3) 

More recently in 2009 an influenza pandemic caused by a novel strain of H1N1 resulted in millions of infections in more 
than 214 countries (4) 

H3N2 influenza viruses have undergone extensive genetic and antigenic evolution (5) 

Influenza A virus subtype H3N2 (A/H3N2) is a subtype of viruses that causes influenza (flu). H3N2 viruses can infect 
birds and mammals. (6) 

Its name derives from the forms of the two kinds of proteins on the surface of its coat, hemagglutinin (H) 
and neuraminidase (N). By reassortment, H3N2 exchanges genes for internal proteins with other influenza subtypes (7) 

Since the protective ability of influenza vaccines depends primarily on the closeness of the match between the vaccine 
virus and the epidemic virus, the presence of nonreactive H3N2 SIV variants suggests current commercial vaccines 
might not effectively protect pigs from infection with a majority of H3N2 viruses (8). 

H3N2 evolved from H2N2 by antigenic shift and caused the Hong Kong Flu pandemic of 1968 and 1969 that killed up to 
750,000 humans (9) 

The WHO estimates that these infections result in 250,000–500,000 deaths every year (10) 

The Influenza A(H3N2) virus caused many outbreaks and was responsible for the 1968 pandemic. During this pandemic, 
genetic re-assortment happened in the avian influenza virus, which caused millions of deaths worldwide, when got 
introduced in the human population (11) 

The influenza virus is classified into 4 types (A, B, C and D) of which influenza A and B cause illness but influenza A, a 
member of Orthomyxoviridae family, causes pandemic. Influenza A is further classified into different subtypes based on 
the presence of hemagglutinin and neuraminidase surface antigen. (12) 

From 2001 to 2002, the affinity reduced for an avian receptor but regained in 2003 the ability to bind with α-2,3 
sialylated glycans prefer to bind with avian receptors (13) 

Genome-wide analysis of 286 Influenza A (H3N2) viruses, the rate of mutation is more for surface antigens 
(hemagglutinin, neuraminidase) and PB1-F2 proteins (14) 

Another study reported local fitness landscape for the antigenic binding site (B), one of the five binding sites (A–E) that 
also form a part of receptor-binding sites. (15) 

Since 1968, numerous changes have occurred in the Influenza A(H3N2) virus genetically and antigenically through 
antigenic drift. (16) 

The new substitutions affected its neutralization activity and helped in escaping from humoral immunity by gaining 
additional N-glycosylation site, at position 45 and 144(17) 

Influenza A (H3N2) virus has maintained the human-type specificity, but has shifted their preference to receptors 
consisting of extended poly-N-acetyl-lactosamine (poly-LacNAc) chains. (18)  

The infected patient produces ultrafine aerosol particles having a live virus that was proved in a study in which samples 
were collected by air samplers (19) 

H3N2 is more severe than H1N1 in the case of C-reactive protein, fever, and leukopenia-type diseases and in a study, it 
is proved that H3 is more immunogenic than H1 (20) 
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2. History 

The 1968 pandemic was caused by an influenza A (H3N2) virus comprised of two genes from an avian influenza A virus, 
including a new H3 hemagglutinin, but also contained the N2 neuraminidase from the 1957 H2N2 virus. It was first 
noted in the United States in September 1968. 

Influenza A H3N2 variant viruses (also known as “H3N2v” viruses) with the matrix (M) gene from the 2009 H1N1 
pandemic virus were first detected in people in July 2011. The viruses were first identified in U.S. pigs in 2010. 

Both the H2N2 and H3N2 pandemic flu strains contained genes from avian influenza viruses. The new subtypes arose 
in pigs coinfected with avian and human viruses and were soon transferred to humans. 

2.1. Types of influenza 

 

Figure 1 Types of influenza 

3. Viral replication 

Once the viral RNPs have been released they are directed into the host nucleus with the help of viral localization signals. 
(21) 

In the nucleus, negative sense viral RNA is transcribed into positive sense mRNA using viral polymerase. The 
polymerase snatches 5′ caps from cellular RNA and 3′ RNA is polyadenylated in order to make viral pre-mRNA (22) 

Also synthesized from the viral RNA is complementary RNA that RNA polymerase uses to transcribe more copies of 
negative–sense genome viral RNA allowing the virus to efficiently replicate its genetic material. (23) 

Once the viral mRNA is capped and polyadenylated it is ready to be exported out of the nucleus and translated into 
proteins by the host ribosomes. The newly assembled proteins are then transported to the apical side of the cell 
membrane where the virions are assembled.  
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Figure 2 Viral Replication 

4. Influenza---Symptomatology 

 

Figure 3 Symptomatology 



World Journal of Biology Pharmacy and Health Sciences, 2023, 14(01), 020–030 

24 

Runny or stuffy nose, Sore throat with cough, Headache, Fever, Chills, Body ache, Fatigue and Diarrhoea are the common 
symptoms. 

In mild cases, cough, fever sore throat myalgia, head ache, and runny nose are the common symptoms. In severe cases 
SOB, tachycardia, Hypotension, and need for supportive respiratory interventions. While there are no known side 
effects of the H3N2 virus on the kidneys, complications like acute kidney injury can happen, especially in patients on 
dialysis. Vaccination and good hygiene are the best ways to prevent infection 

5. COVID and 2 H3N2 Active Reported in Jharkhand, So Far 

In Jharkhand, there are now 10 confirmed cases of COVID-19 and two confirmed cases of H3N2. The H3N2 virus was 
discovered in its first case in Jamshedpur, and on Sunday, Ranchi reported the second case. 

In the first instance, a 68-year-old woman who was confirmed to have the virus is now being treated at Tata Main 
Hospital. The district surveillance department has isolated her and her four family members at home and obtained 
samples after her reports came back positive.(24) 

In the second instance, a young girl who has the flu is receiving treatment at a Ranchi private hospital. According to 
doctors, she is receiving oxygen therapy for her condition. In the state, 23% of residents have not yet received the second 
dose of the COVID vaccine. (25) 

5.1. H3N2: The tiny monster 

Dr. Tarun Sahani, senior consultant in internal medicine at Apollo Hospitals, said that just 5% of instances had been 
found to require hospitalization.Virologist Upasana Ray, a former member of the Indian National Young Academy of 
Science (INYAS) and the Global Young Academy (GYA), said everything should be alright if most affected persons 
recover. Long-term lockdowns and mask wear helped slow the spread of more dangerous virus strains but also limited 
exposure to seasonal respiratory viruses. 

Dr. Anurag Agrawa, dean of Trivedi School of Biosciences at Ashoka University, stated that H3N2 is more severe than 
typical flu. The Integrated Disease Surveillance Program (IDSP) network allows the Union Health Ministry to monitor 
the seasonal influenza status in various states and UTs in real time.(26) 

5.2. Andhra Pradesh state government to conduct door-to- door Influenza A detection 

The Andhra Pradesh state government will conduct a door-to-door fever survey to find early-stage Influenza A illnesses 
and administer the required care. 

The leading cause of the rise in viral fever is that people disregarded the COVID-19 standards. Individuals need to 
practice basic hygiene. Dr. Koka Mohana, a physician in Vijayawada, advised people to wash their hands frequently and 
use masks to protect themselves from viruses.(27) 

5.3.  Flu Incidences in Delhi-NCR are on the Rise Due to The H3n2 Virus 

Dr. Amitabh Parti, director of internal medicine at Fortis Memorial Research Institute in Gurugram, noted that more 
than 40% of viral fever episodes at present are caused by the H3N2 virus. He added that after the acute viral infection 
subsides in the patient, they might experience spasms, shortness of breath, a chronic dry cough, and heaviness in the 
chest due to an immunological response in the airways of the lungs. 

Dr. Virender Yadav, Gurugram′s top medical officer, stated that at present there is undoubtedly an increase in viral 
cases, but that a majority of patients can recover within a week. 

According to Dr. Kuldeep Kumar Grover, director of critical care at the CK Birla Hospital in Gurugram, they observe a 
spike in viral infections during January and February every year. The bulk of people impacted by the infection are under 
15 and over 50 years old, and they frequently complain of fever in addition to upper respiratory diseases. (28) 

6. Diagnosis 

Traditional methods, e.g., viral culture serological methods, e.g., immunofluorescence assays, complement fixation, 
immunodiffusion test, virus neutralization method, hemagglutination method, rapid antigen testing. 
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6.1. Cell culture  

The culturing of the virus was started in the 1940s and is considered to be the oldest conventional and recommended 
method for the diagnosis of influenza to study antigen characterization of new strains (29) 

The embryonated eggs or mammalian cells are used for the propagation of the influenza virus for its recovery from 
clinical samples. In this method, the infectious samples are inoculated into the embryonated eggs or permissive cell 
lines and followed by one-week propagation (up to 10 days). The cytopathic effect is observed, and virus infection is 
checked by different methods, such as using immunofluorescence microscopy and molecular methods (30) 
This viral isolation technique is usually executed on formerly established cell lines, such as A549, rhesus monkey kidney 
(LLC MK2), Madin Darby canine kidney (MDCK), buffalo green monkey kidney (BGMK), and mink lung epithelial cell 
line (Mv1Lu), or primary cell lines, such as African green monkey kidney (AGMK) or rhesus monkey kidney 
(RhMK). (31) 

MDCK cells have both α2,6 and α2,3-linked SA receptors and allow both avian and human influenza viruses to be 
cultured from this cell line with high HA titers (hemagglutination). Nevertheless, during the past years, a favorable 
binding of Influenza A(H3N2) virus isolates to α2,6-linked SA molecule has been observed (32,33) 

Serological methods are generally used to diagnose antibodies response against the influenza virus. The serological 
tests include hemagglutination inhibition assay (HAI), virus neutralization assay (VN) or microneutralization, single 
radial hemolysis (SRH), complement fixation assay, enzyme-linked immunoabsorbent assay (ELISA), and Western 
blotting (34) 

Enzyme-linked immunoassay (ELISA) ELISA tests are accessible for the diagnostic purpose since the 1990s that 
possesses high specificity and sensitivity (35) 

Nucleic acid tests (NAT) employ PCR and virus-specific RNA or DNA sequences/genetic material instead of viral 
antibodies or antigens. Different NATs are accessible for influenza virus detection in humans, and these tests include 
nucleic acid sequencing-based amplification (NASBA), reverse transcriptase PCR (RT-PCR), loop-mediated isothermal 
amplification-based assay (LAMP), transcription-mediated amplification. 

Biosensing techniques are the most recent development in the identification and diagnosis of the virus.(36) 

7. FDA approves first combination test: "Lucira COVID-19 & Flu Home test" 

The FDA approved the "Lucira COVID-19 & Flu Home test", the first COVID-19 and flu combo test which can be done at 
home and help people to determine the cause of a runny nose easily. 

The combo test uses self-collected nasal swab samples, which is available without a prescription and produce results in 
roughly 30 minutes. 

This is the first at-home test for influenza A and B, also known as the flu, despite home COVID tests being widely 
accessible. An emergency use authorization for the test was given, facilitating the accessibility of "medical counter-
measures" during public health emergencies. 

The FDAs Centre for Devices and Radiological Health director, Jeff Shuren, hailed the authorization as a significant step 
towards enhancing consumer access to diagnostic procedures that can be completed fully at home.The test is for those 
with symptoms and signs consistent with a respiratory tract infection. Additionally, it can be performed on children as 
young as two, with adults collecting the samples.  

The FDA advises that tests be reported to healthcare professionals and warns about the possibility of misleading 
positive and negative results. The FDA asserted that it recognizes the advantages that home testing may offer and would 
endeavor to expand the number of tests accessible, keeping in mind the hazardous effects of COVID-19, RSV, and other 
respiratory infections. (37) 
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Figure 4 Diagnosis 

8. Antivirals 

 

Figure 5 Antivirals 

9. Treatment 

 

Figure 6 Treatment 
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For COVID 19 no drugs and other therapeutics are approved by FDA. Investigational treatments are available.Treatment 
for H3N2 influenza includes rest, drinking plenty of fluids, and taking over-the-counter medications such as 
acetaminophen or ibuprofen to reduce fever and relieve pain. Antiviral medications like oseltamivir and zanamivir may 
also be prescribed by a doctor for people with severe symptoms or those who are at high risk of complications. 
Oxygen supplementation is supportive. 

10. Influenza vaccination 

10.1. Bharat Biotech Working on H3N2 Vaccine Amid Surging Viral Cases 

Dr. Krishna Ella, Founder Chairman of Bharat Biotech, stated that the company is currently working on an H3N2 vaccine 
amid the influenza virus in the country.  

He added that a more effective H1N1 vaccine was developed by Bharat Biotech in 2015. H1N1 is also known as swine 
flu and is a subtype of the influenza A virus that causes respiratory infections. Early in March of this year, India 
experienced its first fatalities due to the influenza A subtype H3N2. 

Earlier, the company had stated that it will be developing an antigen bank of 10 million doses as a stockpile for its 
COVID-19 nasal vaccine, iNOVACC. iNCOVACC, a recombinant, replication-deficient adenovirus vectored vaccine, was 
developed by the company in collaboration with Washington University in St. Louis. On the other hand, the inactivated 
virus intramuscular injectable vaccine Covaxin was developed by the company in collaboration with the Indian Council 
of Medical Research—National Institute of Virology (ICMR—NIV).(38) 

 

Figure 7 Vaccine recommendation 

A prerequisite of production and supply of an optimal influenza vaccine is the selection and development of optimal 
candidate vaccine viruses, and the development and availability of vaccine potency reagents. 

Two technologies are being used for the development of suitable candidate reassortant vaccine viruses: 

Classical assortment, available since 1971 to generate hybrid viruses. 

Reverse genetics, a patented technology, available to attenuate highly pathogenic viruses and reassort the attenuated 
HA and NA with backbone virus. 



World Journal of Biology Pharmacy and Health Sciences, 2023, 14(01), 020–030 

28 

Reference antigen and sheep antisera are developed by ERLs in collaboration with vaccine manufacturers, standardized 
by ERLs, and made available to manufacturers worldwide on request. 

11. Prophylaxis 

11.1. How to prevent it from spreading? Precautions important rather than worrying 

Washing hands before eating or touching your face, nose or mouth, carrying pocket sanitiser, and avoiding people 
already infected with the virus or any other seasonal flu are some of the steps one can take to make sure they don’t fall 
sick due to the H3N2 infection. Moreover, a healthy diet that includes plenty of fruits and vegetables can also play a 
significant role in improving immunity. The doctor added that drinking a lot of fluids, and eating home-cooked, low-
spice and low-fat food can also help. 

 

Figure 8 Prophylaxis 

11.2. Update on Seasonal Influenza 

Union Health Ministry monitoring and tracking cases across States through the IDSP network on real-time basis. Cases 
of H3N2 subtype of Seasonal Influenza being strictly monitored. Advisories issued by ICMR on Precautions for 
Prevention. Union Health Ministry is keeping a close watch on the Seasonal Influenza situation in various States/UTs 
through the Integrated Disease Surveillance Programme (IDSP) network on real-time basis. The Ministry is also tracking 
and keeping a close watch on morbidity and mortality due to the H3N2 subtype of the seasonal Influenza. Young children 
and old age persons with co-morbidities are the most vulnerable groups in context of seasonal influenza 

12. Conclusion 

The non-human influenza virus H3N2v mostly infects pigs but has also infected people. Viruses known as "swine 
influenza viruses" typically infect pigs. These viruses are known as "variant" viruses when they infect humans. A 
particular H3N2 virus with genes from avian, swine, and human viruses as well as the M gene from the 2009 H1N1 
pandemic virus was discovered in 2011. In 2010 the virus was present in pigs, and it wasn't until 2011 that it was 
discovered in humans. This virus may infect people more quickly than usual for other swine influenza viruses as a result 
of acquiring the 2009 M gene. Similar to seasonal flu viruses, H3N2v infections can cause fever, respiratory symptoms 
like cough and runny nose, as well as other symptoms including body aches, nausea, vomiting, or diarrhea. 
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