
 
 

1 
 

DISSERTATION SUBMITTED FOR THE MASTER’S DEGREE 

IN MEDICAL MICROBIOLOGY 

 

 

TITLE 

 

SWINE FLU VIRUS – EPEDIOMOLOGY AND CURRENT 

STATUS AT NATIONAL & INTERNATIONAL LEVEL – META 

– ANALYSIS 

 

SUBMITTED 

BY 

 

PUSHPENDRA KUMAR PATHAK 

2022 

 

DEPARTMENT OF MICROBIOLOGY 

INTEGRAL INSTITUTE OF MEDICAL SCIENCES & RESEARCH 

INTEGRAL UNIVERSITY 

DASAULI, KURSI ROAD, LUCKNOW-226026, U. P. 



 
 

2 
 

“SWINE FLU VIRUS – EPEDIOMOLOGY AND CURRENT 

STATUS AT NATIONAL & INTERNATIONAL LEVEL – META 

– ANALYSIS” 

A 

DISSERTATION 

Submitted to 

INTEGRAL UNIVERSITY 

In partial fulfillment of the requirements for the award of degree of 

 

Masters of sciences 

In 

Medical Microbiology 

By 

PUSHPENDRA KUMAR PATHAK 

ENROLLMENT NO: - 1900101002 

          Guide:                                                                                                 Co-Guide:   

Dr. MOHD SAQUIB (MBBS, MD, PDCC)                           Dr. AUSAF AHMAD (Ph.D.) 

Assistant professor                                                                                     Associate professor 

Dept. of Microbiology                                                                     Department of Community Medicine 

 

INTEGRAL INSTITUTE OF MEDICAL SCIENCE AND RESEARCH, KURSI ROAD, LUCKNOW,226026



 
 

3 
 

                                                                  INTEGRAL UNIVERSITY 
                                                                 

 Established Under U.P. Act No 09 of 2004 by State Legislation 

 Approved by University Grants Commission 

 Phone No.: +91 (0552) 2890812, 2890730, 3296117, 6451039 

 Fax No.: 0522-2890809 

 Kursi Road, Lucknow-226026, Uttar Pradesh (INDIA)  
                                        

 

DECLARATION OF CANDIDATE 

 

 

I hereby declare that  this dissertation entitles “SWINE FLU VIRUS – 

EPEDIOMOLOGY AND CURRENT STATUS AT NATIONAL & INTERNATIONAL 

LEVEL – META – ANALYSIS” is bonafide and genuine research work carried out 

by me under the guidance of  Dr. MOHD SAQUIB Assistant Professor, Department 

of Microbiology  and Co-guide Dr. Ausaf Ahmad Associate Professor, Department of 

Community Medicine, Integral Institute of Medical Sciences and Research, Lucknow.  

 

 

 

DATE: 15/07/2022                                                        PUSHPENDRA KUMAR PATHAK 

      

PLACE: Lucknow 

 

 

 

 

 

 

 

 

 



 
 

4 
 

                                 INTEGRAL UNIVERSITY 
 

 Established Under U.P. Act No 09 of 2004 by State Legislation 

 Approved by University Grants Commission 

 Phone No.: +91 (0552) 2890812, 2890730, 3296117, 6451039 

 Fax No.: 0522-2890809 

 Kursi Road, Lucknow-226026, Uttar Pradesh (INDIA) 
 

 

ENDORSEMENT BY THE HOD 

This is  to certify that the dissertation entitle s “SWINE FLU VIRUS – 

EPEDIOMOLOGY AND CURRENT STATUS AT NATIONAL & INTERNATIONAL 

LEVEL – META – ANALYSIS” is a bonafide and genuine research work carried out 

by Pushpendra Pathak under the guidance of  Dr. MOHD SAQUIB Assistant 

Professor,  Department of Microbiology and co -guide Dr. AUSAF AHMAD 

Associate Professor,  Department of Microbiology, IIMS&R, Lucknow in partial  

fulfilment of requirement for the degree of Master of Science in Medical  

Microbiology. The research methods and procedure described have been done by 

the candidate and the results have been observed by the guides periodically.  

 

 

 

 

 

  

DATE:15/07/2022                Dr. NOOR JAHAN 

PLACE:  LUCKNOW                                        PROFESSOR AND HEAD,    

                                                              DEPT.OFMICROBIOLOGY, IIMS&R 

           

  

 
 



 
 

5 
 

                                                                    INTEGRAL UNIVERSITY 
 

Established Under U.P. Act No 09 of 2004 by State Legislation 

Approved by University Grants Commission 

Phone No.: +91 (0552) 2890812, 2890730, 3296117, 6451039 

Fax No.: 0522-2890809 Kursi Road, Lucknow-226026, Uttar 

Pradesh (INDIA) 

 

CERTIFICATE BY THE GUIDE & CO-GUIDE 

  

 

This is to certify that the disse rtation entitles  “SWINE FLU VIRUS – 

EPEDIOMOLOGY AND CURRENT STATUS AT NATIONAL & INTERNATIONAL 

LEVEL – META – ANALYSIS”  is a bonafide and genuine research work done by 

PUSHPENDRA PATHAK  in partial  fulfilment of the necessity for the degree of 

Masters of Science in Medical Microbiology.  

 

The research methods and procedures described are done by the candidate and 

results are observed by the guide periodically.  

 

 

 

 

DATE:15/07/2022 

PLACE:  Lucknow 

 

 

Dr. MOHD. SAQUIB                                                                Dr. AUSAF AHMAD 

  Assistant professor                                                                            Associate professor 

Dept. of Microbiology                                                               Department of Community Medicine 

IIMS&R, LUCKNOW                                          IIMS&R, LUCKNOW 

 



 
 

6 
 

                                 INTEGRAL UNIVERSITY 
 

Established Under U.P. Act No 09 of 2004 by State Legislation 

Approved by University Grants Commission 

Phone No.: +91 (0552) 2890812, 2890730, 3296117, 6451039 

 Fax No.: 0522-2890809 

 Kursi Road, Lucknow-226026, Uttar Pradesh (INDIA) 
 

COPY RIGHT 
 

 DECLARATION BY THE CANDIDATE 

 

 

I hereby declare that Integral Institute of Medical Sciences and Research, Integral 

University, Lucknow shall have the rights to preserve, use and disseminate this 

dissertation in print or electronic format for academic or research purpose.  

 

I will publish the research paper related to my dissertation only with the consent 

of my guide.  

 

 

 

 

 

 

 

 

 

 

 

 

 

DATE:15/07/2022                                                                               PUSHPENDRA PATHAK 

 

PLACE: Lucknow 

 

 

 

 

 
 



 
 

7 
 

ETHICAL CLEARANCE CERTIFICATE 

 

 



 
 

8 
 

ACKNOWLEDGEMENT 

 

 

 

 

I take this opportunity to extend my sincere gratitude and appreciation to all the helping hands who 

made my dissertation work a huge success.  

 

Thanks to the Almighty God for giving me strength and energy to finish this study. 

 

I am thankful to the Integral University, Lucknow for providing the opportunity, laboratory 

equipment, materials, and its valuable support, to complete this study. 

 

First and foremost, I am extremely thankful to Dr. Noor Jahan, Professor and Head, Department 

of Microbiology, IIMS&R, whose benevolent guidance and constant encouragement helped me a 

lot doing my dissertation. 

 

I express my heartful gratitude and regards to our esteemed teacher and my guide Dr. Mohd. 

Saquib, Assistant Professor, Department of Microbiology and co-guide Dr. Ausaf Ahmad, 

Associate professor, IIMS&R, for providing excellent guidance, motivation and keep interest in my 

dissertation. It was a great opportunity and wonderful experience to work under their supervision. 

 

I express my heartiest thanks to, Dr. Tasneem Siddiqui (Assistant Professor)                                      

Mrs. Sandeepika Dubey, Dr. Karuna Katiyar, Faculty members, Department of Microbiology, 

IIMS&R for their help, support and guidance. 

 



 
 

9 
 

 

I am also thankful to Mr. Salman, Mr. Dheeraj, Mr. Dhirendra, Mr. Mohsin, Mr. Vishnu for 

providing laboratory facilities and guidance during the period of work.  

 

I would also pay my special thanks to my batchmates Smriti Tiwari, Mohd Areeb, and Pooja 

Chauhan for their continuous help and co-operation during the period of work. 

 

Finally, Special thanks to my family, Father- Sri. Keshav Prasad Pathak, Mother- Smt. Vimala 

Pathak and Brother- Mr. Mukesh Pathak, Dinkar Pathak and my entire family members who 

encouraged me to work hard and not to worry about the results. 

 

 

 

 

 

 

 

 

 

DATE: 15/07/2022                    PUSHPENDRA PATHAK 

 

 

 

 

 

 

 

 

 

 

 



 
 

10 
 

CONTENTS 

 

S. No. PARTICULARS Page No. 

1. INTRODUCTION 12 – 24 

2. REVIEW OF LITERATURE 25 – 41  

3. AIM AND OBJECTIVES 

 

42 – 43  

4. MATERIALS AND METHODS 44 – 47  

5. RESULTS 48 – 56  

6. DISCUSSION 57 – 61  

7. CONCLUSION 62 – 64  

8. BIBLIOGRAPHY 

 

65 – 79 

9. PLAGIARISM 80 - 86 

 

 

 

 

 



 
 

11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             DEDICATED TO 

“TEACHERS” 

“FAMILY” 

&  

“FRIENDS 
 

 

 

 

 



 
 

12 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 
 

 

 

 

 

 

 

 

 

 

 



 
 

 

13 
 

INTRODUCTION 
 
 

The Orthomyxoviridae family of viruses includes the influenza viruses that are primarily along 

with possession of respiratory tract infections. Influenza viruses are categorized into three 

species of the genus influenza A, which infects birds naturally, that is also influenza B only 

able to infect people, as well as influenza C, that also afflicts dogs and pigs. The above viruses 

seem to be single-stranded negative sense viruses’ genome that has been divided into eight 

sections that code for 11 different functional proteins. These proteins include surface 

glycoproteins like hemagglutinin (HA) and neuraminidase (NA), matrix proteins M1 and M2, 

and non-structural proteins NS1 and NS2, as well as polymerase complex proteins like PA, 

PB1, PB1-F2, PB2, and NP. Although birds are the primary hosts among those influenza 

viruses, humans, swine, birds and the influenza A able to infect other animals. [`1] 

Influenza Premised on antigenic differences in the two surface glycoprotein haemagglutinin 

(HA) and neuraminidase, a virus could be divided into diffrent subtypes (NA) [2]. Antigenic 

drift is the term for the immunologic escape caused through genetic mutations that codes a 

variety of amino acid substitutions in the surface glycoproteins. [3-5] Additionally, genetic 

reassortment—the exchange of gene segments between two or more viruses—can be a key 

factor in the development of novel influenza viruses. [5-7] 

Influenza A virus's surface consists of 11 different types of NA and 18 different types of HA. 

Based on the kinds of HA and NA that are present on the viral surface, they are divided into 

subtypes. Aquatic birds, which are typically believed to be the natural reservoir of Influenza a 

viruses, have been found to carry the virus subtypes H1-H16 and N1-N9. [8-10] H17-H18 and 

N10-N11 serotype sequence data were found in bats. [11-12]. Only a few subtypes of viruses, 

like the virus serotypes H1 and H3, which are now spreading in both humans and swine, have 

been founded in mammals. [13] 
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                             Fig.1. The H1N1 Influenza Virus from CDC - Atlanta [109]. 
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Two significant mechanisms that contribute to the rapid evolution of influenza A virus are 

antigenic drift and antigenic shift. the slow concentration of mutations that affect influenza's 

antigenic surface HA and NA proteins Antigenic drift is caused by a virus. The seasonal 

influenza viruses that affect humans are caused by antigenic drift. The the influenza virus 

genome is segmented, which allows for the production of various reassorted viruses when two 

or more distinct Influenza A viruses infect a cell or host. This phenomenon is known as 

antigenic shift. Antigenic shift is responsible for outbreaks, among which three of the four 

global epidemic flu strains in recorded human history were founded (1957 Asian Flu H2N2, 

1968 Hong Kong Flu H3N2, and 2009 pandemic H1N1). Swine have indeed been suggested 

as a mixing vessel for human, avian, as well as swine Influenza A viruses with the potential to 

generate a pandemic virus because they are the natural host of Influenza A viruses. [14-16] 

 

 

Influenza A viruses seem to be respiratory organisms that are extremely contagious and can be 

spread from one mammalian species to another, along with living beings. two particular 

receptor sites have been identified: sialic acid 2,4 found of the epithelial cells of the 

gastrointestinal tract of wild aquatic birds and sialic acid 2,8 discovered in human respiratory 

tract epithelial cells.  Even though their respiratory tracts possess receptors that can bind both 

avian and human influenza viruses, pigs are identified as a "mixing vessel." As a result, either 

humans or pigs may contract a disease from one another. Workers who had been exposed to 

swine influenza viruses had antibodies against the prevalent swine influenza viruses, according 

to a study of pig-to-human influenza virus transmission on Thai swine farms. [17] 
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When a hemagglutinin-containing influenza virus with which humans have little to no 

immunity first exists among the community as well as successfully spreading from one person 

to another, this is known as an influenza pandemic. The influenza genomes Three pandemics 

that affected the entire world in the last century were caused by a single virus. All three global 

epidemic viruses, such as the Spanish flu in 1918, the Asian flu through 1957, and the Hong 

Kong flu in 1968, ultimately derived their HA genes from avian influenza viruses. [18-19] 

 

Influenza A virus has been seen in a two-way transmission between humans and pigs. The 

inspector for the United States Bureau of Animal Industry named Koen noted there are 

influenza outbreaks started with any of these pigs or people but quickly spread from one to the 

other in 1919. [20] Following this, human infections with either the H1N1 or H3N2 strains of 

the swine influenza virus have been documented directly in contact with pigs around the world, 

several of these infections have been fatal. [21] Notably, despite the fact that they caused illness 

in infected humans, The above swine influenza viruses have just about no or little chance to 

transmit from humans to humans. [21] 
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                            Fig.1. Influenza Virus from CDC- Atlanta 

 

The term "swine flu" is frequently used to describe the infection of the respiratory tract induced 

by the H1N1 influenza A virus strain. [22] The sneezing and coughing of those who are ill allows 

the illness to spread from one person to another. The symptoms resemble those of the 

monsoonal human colds and include body aches, fatigue, body aches, fever, coughing, sore 

throat, runny nose, and body aches. The severe illness caused by the swine flu is notable for 

including pneumonia and breathlessness. [23] 

 

Swine influenza typically results in elevated mortality rates near about 100 precent and reduced 

mortality in infected pigs, but it could also result in 10-15% mortality in pigs who have not 

previously been exposed to the illness. Because infected pigs display clinical symptoms that 
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are similar to those in humans, swine have been considered a better animal design for influenza 

research. [24] 

 

The H1N1 pandemic is new, extremely virulent, and the product of 2 different reassortment of 

seasonal flu A virus can be found in human, avian, and porcine sources. [25] 

 

EPIDEMIOLOGY 

Influenza A most annually, outbreaks of variable severity take place. In the past century, the 

influenza virus has been responsible for the following pandemics: the Spanish flu of 1918, the 

Asian flu of 1957, and the Hong Kong flu of 1968. There have been variants in the disease's 

severity, its rate of spread, and the viral infection that has caused the outbreaks. [26] 

Almost one-third of the world's people was impacted by the 1918 pandemic, which is 

frequently cited as the most severe and widespread of these. It was brought on by the H1N1 

strain. It caused nearly 40 million deaths in its wake and may have even helped bring about 1st 

World War's conclusion. [27] 

Following the containment of the epidemic, the virus returned to its typical pattern of causing 

smaller outbreaks until 1957, when such an antigenically distinct form of the virus reemerged 

globally in populations with immature autoimmune. H2N2 was the strain in inquiry. But only 

11 years after it was discovered, this virus strain was supplanted by the H3N2 strain. It was the 

most prevalent strain of influenza in people up until very recently. [26] 
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A novel H1N1 strain that's also currently causing swine flu epidemic was revealed for the first 

moment in April 2009 at the Border with Mexico, and it spread quickly to be the first pandemic 

of the twenty-first century. [27] Previous to this, sporadic human infections with the same triple-

reassorted virus were first found in swine in 1998. [28]  

Within defined geographical areas of India, the disease is spreading. There had been 25 people 

killed as of August 17th, 1927 confirmed cases, and an approximately equivalent number of 

male and female cases. 8 Children under the age of 14 made up by nearly 40% of those affected. 

[29] 

 

The H1N1 influenza virus that is currently prevalent is of swine origin, triple reassorted, and 

composed of genes from avian, swine, and human viruses [30]. The influenza pandemic of 

1918–1919 is thought to have left a lasting legacy on the virus, which has developed over the 

past 91 years and has now acquired the capacity to not only infect but also spread within the 

human host. [31] 

 

PATHOGENESIS: -  

Host 

Waterfowl serve as the virus's natural reservoir. The most cases of avian flu viruses are unable 

to instantly infect humans. Pigs are unique in that they can support acting as "fusing hosts" are 

both human and bird species. for the development of new strains that are adapted to humans. 

[32] 
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Transmission  

In contrast to other type A influenza viruses that spread through This virus spreads via large 

particle respiratory droplets with small droplet nuclei, less than 6 feet must separate the source 

and the sensitive people for the attack to be effective. Rarely, transmission through exposure 

to diseased termites and small droplet particles is possible. Every bodily secretion is regarded 

as potentially contagious. [33] 

After an incubation period of 1 to 7 days, the attack of the epithelia is the main event that 

follows virus transmission. [34] 

 

The lung lesions in H1N1-infected animals were found whenever the effects of the virus on the 

respiratory mucosa of weanling pigs were studied and contrasted with that of the H3N2 virus 

were more extensive. [35] 

 

damage to endothelial cells, airway obstruction, and peribranchial and Infiltration of 

periventricular mononuclear cells was among the histopathological changes observed [36]. 

Although bacteria commonly superinfect these endothelial damage sites, viruses can still 

seriously harm the lungs. Following the initial infection, the T cell activation and an increase 

in antibody titers are typically part of the immune response the host mounts. A decrease in 

virus discharge is associated with increased interferon producing in the respiratory mucosa. [37] 

On average, the virus sheds for about a week (starting from 1 day before to 7 days after the 

onset of illness). Children regularly face longer virus going to shed periods that can last up to 

two weeks. [38] 
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CLINICAL FEATURE  

Characteristics in Prevalent this same typical signs and symptoms start to a 1 to 7-day 

incubation period. Young adults are the most commonly affected [39].  

Like any other viral respiratory illness, myalgia, fever, coughing, and sore throat are common 

symptoms. A trait more frequently seen in influenza of swine origin is GI upset. Nearly a 4th  

of patients may have vomiting and diarrhoea when they first arrive. Adolescents are more prone 

to the illness, and the very young are more severely affected. 

 

RISK FACTOR OF SWINE INFLUENZA VIRUS: -  

Swine influenza was caused by a variety of factors, such as temperature, environment, and 

breeding strategy. Everyone is aware that main characteristics such as swine influenza is its 

seasonality. 

Minor epidemics have always happened in the winter. A swine flu infection can be brought on 

by abrupt temperature changes, especially in the late autumn, early spring, and winter. Rain 

and cold temperatures are very significant factors in the spread of the influenza virus [40–41]. 

With the development of breeding techniques, the pig industry grew and became more 

intensive, which increased the risk of swine flu in open-air rearies. [42] This modification 

reduced the risk of swine flu while also meeting the rising demand for pork. Variations in 

humidity and temperature trigger the disease to manifest almost immediately. All of this 

quickly spreads and is difficult to contain. The infection comes in two different forms: (1) 

Symptoms occur: the affected pig exhibits the typical high fever, dyspnea, depression, 

coughing, sneezing, and weight loss. (2) Asymptomatic: the pigs with the infection demonstrate 

no overt clinical signs. 
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Current swine influenza virus situation: -  

Three main Influenza A virus subtype, H1N1, H3N2, and H1N2, have currently established 

themselves and are spreading throughout the world's pig herds. The 1918-like cH1N1 virus 

was discovered after the human pandemic of 1918 and went on to become endemic in pigs all 

over the world. [43].  

 

Viruses that cause swine flu in America include: -   

It is more challenging for the industry to create timely and efficient swine influenza vaccines 

given the highly genetically and antigenically diverse set of swine influenza viruses currently 

circulating in North American swine influenza vaccines. 

European swine influenza viruses: -  

Through Europe, medically ill European pigs have been found to have H1N1 as well as H3N2 

sub - types of Influenza A virus, such as swine cH1N1, avian-like H1N1, and human-like H3N2 

viruses. [32] Reducing the genotypes of circulating swine influenza viruses has become difficult 

due to the recombination of the 2009 pH1N1 virus with contemporary swine viruses in 

European pig populations. [44-46] 

 

Asian swine influenza pathogens: -  

Although it was first discovered in Asia in 1974, the cH1N1 swine virus was believed to have 

been present in pigs in China during in the 1918–1919 human pandemic. [47] Influenza 
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surveillance in the early 1980s showed that the cH1N1 virus was widely dispersed in pigs 

across many Asian regions and nations. [48-50] Those certain viruses were successful in 

establishing themselves in pigs and had no negative effects on infected animals. With some 

more avian influenza viruses of been introduced into swine, it is possible to develop a novel 

virus that is totally adapted to pigs, similar to the H1N1 virus that is found in Eurasian birds, 

or avian viruses can reassort with endemic viruses to produce new reassortant viruses that are 

highly transmittable and have the ability to endanger public health. [51] 

Swine flu control is challenging. 

In swine communities around the globe, there are a large number of highly diverse swine 

influenza viruses that are present and in circulation. [52-53] Pigs may at any time develop novel 

virus genotypes and subtypes as a result of infections with avian and/or human influenza 

viruses.  

The best way to prevent and manage influenza in both humans and animals is through 

vaccination. It has been demonstrated that whole inactivated virus vaccines, which are 

frequently used in the swine industry in many countries, are effective in preventing pigs from 

contracting infections brought on by homologous or genetically related viruses. [54] A live-

attenuated influenza virus vaccine based on NS1 deletion has been authorised for use in pigs 

in the United States because commercial whole inactivated virus vaccines only offer a modest 

level of protection against contemporary swine influenza viruses. [55] Live-virus vaccines have 

the advantage of providing good heterovariant and partial heterosubtypic protection while not 

enhancing disease [56-57]. In swine farms that used the live-attenuated influenza virus vaccine, 
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novel variant viruses have been discovered as a result of reassortment with endemic viruses. 

[58] 

Some cases of influenza are treated with two types adamantanes (amantadine, rimantadine) and 

neuraminidase inhibitors are examples of antiviral medications (zanamivir, oseltamivir, 

peramivir, and laninamivir) [59-63]. Although both drug groups are capable of preventing some 

influenza A viruses, they both have potential side effects. Antiviral medications can be used in 

severe or high-risk cases that develop after this window of time, but they are most effective 

when taken within the first 48 hours of the onset of clinical signs. [59-61] As members of the new 

class of medications known as neuraminidase inhibitors, zanamivir and oseltamivir are 

effective against both influenza A and B. Inhaled dry powder is how zanamivir is administered. 

It is approved to treat patients aged 7 and older who have had uncomplicated acute influenza 

A or B symptoms for less than 48 hours. You can buy oseltamivir as an oral capsule. It is 

authorised to treat mild cases of influenza A or B in adults and children over the age of one 

who have had symptoms for under 48 hours Zanamivir has been given the go-ahead to prevent 

influenza in patients five years old and older. Oseltamivir is allowed for use in people older 

than one year old in order to avoid virus infection. [64] 

 

From time to time this virus undergoes genetic shift & new strain are formed which have the 

potential to cause pandemics. Through our meta-analysis we will look for the recent and past 

epidemiological changes in the disease trend & genetic changes this virus has undergone. 

 

 

 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7587018_nihms-1621803-f0001.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7587018_nihms-1621803-f0001.jpg
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REVIEW OF LITERATURE 
 

 

 
A pandemic is believed to emerge when a virus with such a novel HA subtype adapts to 

effective spread in humans. The latest H1N1 pandemic was caused by a swine H1N1 virus that 

had undergone genetic genetic recombination with modern human flu viruses. [65-66]  

 

The pathological characteristics of this lethal H1N1 influenza infection include lymphocytic 

cell infiltrates that are suggestive of a primary viral pneumonia, haemorrhage intercellular 

pneumonitis, and diffuse alveolar damage. Recent studies suggest that there is uncontrolled 

release of immune mediators leading to cytokine storm and that one of the probable cause of 

high mortality and morbidity. Also, secondary bacterial pneumonia results in severe disease 

manifestation. [67-68] 

Fever and upper respiratory symptoms like a cough, runny nose, and sore throat are 

considerable clinical features of swine influenza. Additionally reported symptoms include 

diarrhoea, vomiting, fatigue, and body aches.  

 

PATHOPHYSIOLOGY: -  

CYTOKINE STORM 

 

These dangers are primarily derived from the influenza virus, which annually results in millions 

of severe cases and 250 000–500 000 fatalities. [69] During a pandemic year, the situation can 

become even worse. The 1918 H1N1 Spanish flu, the most virulent influenza, infected about 

6% of the world's population and killed 3%. [70]   while 2009 H1N1 pandemic influenza case 

fatality rate was revealed to be decreased, with an estimated rate of 0.3 percent or low. [71] 
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They pose an increasing risk of transmission from person to person [72-73]. In humans, these 

infections are associated by a forceful pro-inflammatory response and inadequate anti-

inflammatory response control, a phenomenon Called "cytokine storm." 

 

In the case of infections are caused by the 1918 H1N1 influenza viruses, however, the 

impedance became overactive, likely to result in an infection. exaggerated inflammatory 

response known as the cytokine storm phenomenon. [74] Multiple experimental studies and 

clinical trials suggested that cytokine storm was directly related to tissue damage and a poor 

diagnosis and management of severe influenza. [75]  

 

Respiratory epithelial cells, that are primary targets of influenza virus, also orchestrate cytokine 

amplification while infection. [76] Presenting initial infection, progeny viruses that multiply 

within these cells can infect other cells, including alveolar macrophages. [77] Inflammatory 

reactions are brought on by the death of infected cells through necrosis or apoptosis. An 

organism's first reaction to harmful stimuli is acute inflammation, which is characterised by 

increased blood flow, which allows plasma and leukocytes to reach extra-vascular sites of an 

injury, elevation of local temperatures, and pain. [71] 

 

 

The activation of pro-inflammatory cytokines or chemokines is another characteristic of the 

acute inflammatory response. Inflammatory cells may be attracted by those pro-inflammatory 

cytokines or chemokines. [77-78] Then, there is a significant infiltration of immune cells and 

tissue damage along with an increase in apoptotic, antiviral, and inflammatory gene 
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expressions. [75,79] In the same manner, regenerative processes and damage solution are 

initiated. This reparative process can usually completely restore function. [80]  

 

 

Much severe pathological changes, such as diffuse alveolar damage, hyaline membrane 

formation, fibrin exudates, and fibrotic healing, are observed in severe inflammation associated 

with cytokine storm.  Those kind of  symptoms of severe capillary damage, immunopathologic 

damage, and chronic organ dysfunction. [78] 

 

Furthermore, drastic inflammatory cytokines/chemokines can enter the circulation and cause 

systemic cytokine storms, which are responsible for multi-organ dysfunction. [75] 

 

According to the manufacturer's instructions, IL-2, IL-4, IL-6, IL-10, TNF-a, and IFN-c levels 

were assessed using by ELISA.[81] 

  

In this study, human case was found who had committed a novel reassorting virus that had 

obtained six internal genes (PB2, PB2, PA, NP, M, and NS) from human A(H1N1) pdm09 

pathogens and HA and NA gene segments from swine influenza A(H1N2) viruses that may 

have been revolving in Taiwan for decades. The phylogenetic analysis showed that the HA and 

NA genes are each unique to Taiwanese swine and belong to different clades, suggesting that 

they were introduced from humans at different times. The next pandemic threat is posed by the 

bidirectional transmission of influenza viruses between humans and swine. [82]  
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This research demonstrates how the Pt/TiO2-SiO2 bionanocatalysts created in our lab reduce 

the spreading of influenza the virus (H1N1) upon contact. From this work, the following 

conclusions can be drawn: • The maximum reduction in viral replication under the conditions 

was 65.2 3.3 percent, but we think that by increasing the concentration of NPs, or the 

nanoparticle/virus ratio, we will achieve a 100 percent reduction. • Despite the nucleotide 

arrangement being predetermined, the nanoparticles' RNA interaction-based mechanism 

allows them to catalyse the cleavage of the bonds (unlike conventional vaccines, which interact 

with surface proteins). This speculative mechanism implies that various viricidal mechanisms 

may be possible for bionanocatalysts. [83]  

 

Various techniques are available like EpiCC which enable us to do studies on the effectiveness 

of vaccines based on invariant T cell epitopes for influenza and other pathogens in comparison 

to whole antigen vaccines The newly emerging G4 influenza, African swine fever, and human 

influenza strains versus candidate vaccines are just a few viral populations that the EpiCC tool 

is likely applicable.[84] 
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Figure 3. This study included swine Influenza A virus genome sequences from the H1N1, 

H1N2, and H3N2 subtypes from 2013 to 2017. The three subtypes are represented by the color-

coded stacked bar chart, with So every loaded component showed how many strains were found 

during that year. Courtesy-Tan S, Gutiérrez AH.et. al. 
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This review describes the genetic characterization of a swine H3N2 influenza A separate 

(A/P17-4/2017). BLASTN analysis revealed that the 8 gene sequences shared a high degree of 

nucleotide similarity (97.0 to 99.0%) with porcine strains found in the Republic of Korea and 

the United States. The nucleotide matrix gene in particular showed a high degree of similarity 

to recent isolates from North Carolina in this study.[85] 

 

In this review, it is discussed how viruses of human and non - human origin can spread to new 

hosts through viral transfer among both human and nonhuman hosts. We discovered the first 

instance of an influenza A(H1N1) pdm09 infection in a human in this study. this demonstrates 

that not only do these viruses circulate in swine hosts, but they are also evolving and 

distinguishing theirself from previously circulating influenza viruses of human origin. For the 

continued monitoring influenza virus activity, it is necessary to create methods for telling 

human- and swine-origin viruses apart. The results of this study demonstrate that distinct 

genetic signatures of influenza A(H1N1) pdm09 can differentiate circulating human-associated 

strains from distributing swine-associated strains and that these signatures can be used to 

enhance swine flu surveillance. [86]  
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This study discovered the wide variety of swine influenza virus genotypes and subtypes that 

are currently circulating in pigs, as well as their high diversity worldwide poses a significant 

challenge to developing widespread vaccination programmes and disease prevention. It's 

significant to note that the swine influenza virus can infect people regardless of species and 

even started the 2009 influenza pandemic. [87] 

 

The findings of this study revealed that serum antibody responses of immunocompetent 

Belgians to major H1 swine Influenza A virus clades vary depending on the swine Influenza A 

virus tested, relationship to human seasonal Influenza A virus’s, and the person's birth year. 

Total seroprevalences of classical swine (1A.3.3.2, 1A.3.3.3) but also European human-like 

(1B.1.2.1) swine influenza have been high (50 percent). A virus that also is low ((7,20-25) 

swine influenza A virus and intermediate (24%) for Asian avian-like (1C.2.3) and North 

American human-like (1A.1.2.1) swine influenza A viruses.[88] 

 

Researchers found that EAS-H1N1 or a reassortant EAS-H1N1virus infection in humans could 

result in mild to severe clinical symptoms. Whole genome sequencing has revealed a number 

of gene mutations encoding amino acid substitutions in a number of virus proteins, those who 

have linked to increased virulence and the likelihood of transmission to other mammals and 

humans. It is critical to continue and expand influenza surveillance in swine because they are 

a host species capable of producing novel virus reasortants that could lead to another human 

pandemic, as seen with A(H1N1) pdm09 viruses. [89]  
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The work is completed in this study. Tetraplex RTqPCR identified two Influenza B virus, one 

Influenza D virus, but no Influenza C virus infections. Conventional RTPCR and partial 

sequence analysis were used to confirm the Influenza B virus and Influenza D Virus results. 

The tetraplex RTqPCR proved to be an efficient tool for studying influenza virus transmission 

at the humananimal interface because it was sensitive, specific, and high throughput. better 

comprehend the true incidence and prevalence of swine influenza virus types B, C, and D 

infections, active virological and serological surveillance must be supplemented with 

closemeshed active virological and serological surveillance.[90] 

Developing long-term monitoring plans for swine influenza in North Vietnam was the aim of 

this study. The development and field testing of monitoring procedures lasted for 14 months in 

2013–2014. Six virus genotypes were discovered through genetic analysis, including the H1N1 

2009 pandemic (H1N1pdm09) viruses, H1N2 with H1 of human origin, triple-reassortant 

H3N2 viruses, and H3N2 and H1N1pdm09 reassortants. In contrast to H1N1pdm09 

establishing itself as a long-term distinct lineage in swine, repeated spillover from humans to 

swine was shown by phylogenetic studies of swine and human H1N1pdm09 viruses. [91] 

 

swine's influenza A virus dynamic and complex diversity was demonstrated in this study while 

infection of pigs on farrow-to-wean farms. We were able to characterise the whole genomes of 

Influenza A virus with greater precision over time thanks to complete genome amplification 

and NGS technologies. This study found that Influenza A virus could be sustained for long 

periods of time and that different swine's influenza A virus can coexist within and between 

subpopulations on these farms. Pigs on farrow-to-wean farms are thus repeatedly exposed to 
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swine's influenza A virus that are either closely related or clearly distinct. The findings also 

suggested that pig population dynamics, as well as viral mechanisms of genetic diversification, 

should be considered when studying the variety and development of swine Influenza A virus. 

It is speculated that if swine's influenza A virus transmission is reduced on farrow-to-wean 

farms, the spread of swine's influenza A virus to other pig sites after weaning will be reduced. 

[92] 

 

This research focuses on the key features of the recent influenza outbreak in Andhra Pradesh 

from 2017 to 2018. The outbreak began in the late monsoon of 2017 and had two peaks: one 

in the summer and one in the winter. The virus's silent spread is primarily due to a lack of 

awareness. The importance of raising public awareness about the modes of transmission and 

preventive steps that can be taken to stop the influenza virus from spreading among the general 

public was recognised. [93] 

 

This study focused on the Early in 2015, Rajasthan, India, experienced a high morbidity rate 

due to the H1N1 pandemic, especially among the young and mid- population as well as 

pregnant women. The study emphasises the value of routinely monitoring influenza-like 

diseases, early diagnosis, and timely start of treatment in reported incidents. [94] 

 

This study on Prevention in swine, prevention of transmission to humans, and prevention of 

spread among humans are the three parts of swine influenza prevention. Environmental control, 

including vaccination of high-risk populations and awareness programs, are crucial to swine 

influenza outbreak control due to the few available treatments, the high risk of severe infection, 

and the common need for intensive care for patients with H1N1 pneumonia.  
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Findings: Anti - viral medications can be used in severe or high-risk cases that emerge after 

this window of time, but they are most effective when started within the first 48 hours after the 

onset of clinical signs. Zanamivir or oseltamivir (Tamiflu, Genentech) are recommended by 

the Centers for Disease Control and Prevention. [95] 

 

The work done in this study a correlation of the genome sequences of the subtype H3N2 isolates 

retrieved from humans and swine from each fair revealed nucleotide identities of >99.8%, 

verifying zoonotic transmission among swine and humans. Despite of host species or fair, every 

influenza A(H3N2) virus isolated in this study was >99.5% identical, displaying that a single 

virus strain was widely disseminated among exposition swine in Ohio in 2012.[96] 

 

 

This analysis aims to develop the swine influenza virus's history, the serological epidemiology 

of swine influenza virus infection, the clinical characteristics of swine influenza, the formation 

of swine influenza vaccines, and the strategic planning of the swine influenza development of 

China.[97] 

 

 

This study showed that experimentally inoculated nursery pigs were affected by acute 

respiratory illness caused by The influenza viruses pH1N1 and rH1N1 that were isolated from 

naturally infected pigs. Spite of the fact that animals in the rH1N1-infected cohort presented 

more severe clinical symptoms, had some more pigs shed the virus, were mentioned to have 

enhanced histopathological severity of lung lesions, and had increased viral antigen in lung 
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tissue, the results were not statistically significant when compared to the pH1N1-infected 

group. It is indeed interesting to note that viral genetic information from both viruses was still 

detectable in the nasal swabs after experiment was over. Comparable to other swine influenza 

viruses, rH1N1 and pH1N1 only led to pathological lesions and somatic manifestations in the 

respiratory tract. [98]  

 

In the wake of the spread of the influenza A(H1N1) pdm09 viruses in India, the aim of this 

study is to record the previously unknown burden of hospitalisation for influenza in a rural 

town. In the community, influenza positivity was found in 20% of all hospital admissions 

during the monsoon season, when influenza activity flow was at its peak. These findings can 

aid India in creating influenza prevention efforts.[99] 

 

Work completed for this paper Inadequate adherence to authorised vaccination suggestions is 

the primary cause of the low uptake of pandemic influenza vaccines during the pandemic 

season 2009–2010. During the German H1N1 pdm09 influenza pandemic, public relations 

efforts and vaccination campaigns were unsuccessful. The findings raise questions about 

whether contentious debates over the efficacy and Pandemic influenza vaccines are essential. 

may have influenced the first post-pandemic season's lower uptake of seasonal influenza 

vaccines.[100] 

In this study, we conducted extensive phylogenetic analysis of global epidemic A/H1N1/09 

(H1N1pdm09) influenza virus genome sequence data to determine the degree to which 

influenza viruses jump between human and swine hosts. Overall, the findings in this review 

show how frequently Swine are revealed to influenza viruses that are distributed by people. 

contribute significantly highlight the importance of enhancing preventative measures at the 
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human-swine interface, including influenza vaccination of swine workers. to the genetic 

diversity of influenza viruses in swine.[101] 

Pandemic H1N1 virus  2009 (2009 H1N1) is still spreading the disease all around world, 

mainly in younger groups, according From this paper After each virus was administered nasally 

to mice, morbidity, mortality, viral replication, hemostatic parameters, cytokine production, 

and lung histology were all assessed. Those 2009 H1N1 viruses were extremely infectious and 

efficiently replicated in the lungs of mice, but they did not cause lethal illness or spread 

extrapulmonaryly. Losing weight, lymphopenia, and the production of proinflammatory 

chemokines were temporary side effects of 2009 H1N1 virus infection, but these levels were 

typically lower than those of a triple-reassortant swine virus and the 1918 virus. Lung lesions 

ranging from mild to moderate respiratory infections, with scattered bronchiolar epithelial 

necrosis, and mild to moderate peribronchiolar alveolitis have been managed to bring on by 

2009 viruses infection. These study shows that when compared to highly pathogenic viruses, 

the 2009 H1N1 viruses used to have a mild to moderate level of virulence in mice.[102] 

The whole paper focuses on the fact that as the global epidemic (H1N1) 2009 influenza virus 

continues to infect human populations around the world, reports of endemic linked animal 

infections are also going to rise. Since December 2009, pandemic (H1N1) 2009-like viruses 

have been discovered in pigs from numerous South Korean swine farms. Numerous instances 

of human-to-swine transmission were found through genetic and phylogenetic analyses of viral 

segments, with no obvious evidence of reassortment. These result suggests that in South Korea, 

the disease outbreak (H1N1) 2009 influenza viruses have been widespread transmitted from 

persons to animals. Since pigs are important to the ecosystem of influenza viruses, it is 
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important to closely monitor and limit these transmission events to avoid creating viruses that 

are more dangerous for health.[103] 

 

This paper's work is on the high prevalence of seasonal-A cases and pandemic Cases of H1N1 

in the urban agglomeration of Pune during the research period. Compared to cases who tested 

favourable for those who have seasonal influenza-A viruses, tested positive for the pandemic 

H1N1 virus had a significantly higher risk of hospitalisation (OR: 1.8). 56 and 8 of the 94 

influenza-related deaths in Pune (urban) and 26 and 1 of the 94 influenza-related deaths in 

Mumbai (rural) were caused by pandemic H1N1 positive and seasonal-A positive cases, 

respectively.[104] 

 

The work in this paper focuses on the pandemic's prevalence. An A(H1N1) virus that has been 

making the rounds in humans since April 2009 has a rare confluence of gene segments from 

both North American and Eurasian swine lineages, according to the study's main theme. It is 

possible that previously unknown molecular determinants are to blame for human transmission 

since 2009 A(H1N1) viruses do not currently contain molecular markers indicative of 

adjustment to humans. Although the viruses are homogenous and genetic makeup similar to 

North American swine A(H1N1) viruses, they differ from seasonal human A viruses 

(H1N1).[105]    
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Fig. 2. The following sections of the 2009 A(H1N1) virus's genome have Origins of the host 

and lineage for the following proteins: HA hemagglutinin, NP nucleoprotein, NA 

neuraminidase, M matrix gene, and NS non-structural gene. The host is noted by the colouring 

of the gene segment in the circular pattern. [105] Courtesy- Garten RJ, Davis CT.et. al. 
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The work done in this paper is concentrated on A common name for viral respiratory infections 

is "swine flu." brought on by the H1N1 strains of the influenza A viruses. Early 2009, this 

disease was first identified from Mexico. It quickly spreads throughout world and claimed close 

to 4000 lives. It has been determined that this infection is caused by an upgraded and more 

virulent strain of the original H1N1. 

The current H1N1 pandemic's occurrence, spread, and mortality have all been covered from 

this review. also talked about the present situation of H1N1 research and the state from Andhra 

Pradesh's efforts [106].    

 

 

The purpose of this paper's work is to the first pandemic in forty years is currently being 

brought on by a new H1N1 virus. Although the illness is moderately severe, there are some 

important distinctions from seasonal influenza. In contrast to seasonal influenza, people 62 are 

generally unaffected, which is probably because they have H1N1 cross-neutralizing antibodies. 

This article examined pertinent information from previous pandemics, including To emphasise, 

we will use the influenza season and H5N1 avian influenza important pathogenesis and 

immunology-related issues [107]. 

 

 

The work done in this paper is focused on the first pandemic of swine influenza, which has 

been discovered for the first time in the Mexico-U.S. border region in April 2009. A triple 

reassortment process resulted in the current H1N1 influenza strain, which has genes from avian, 

swine, and human viruses. Transmission occurs through droplets or fumites. During 

incubation, 2 to 7 days pass. Patients under the age of five, Risk groups for developing serious 
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illness include the elderly, pregnant women, people with chronic system - wide illnesses, and 

youngsters taking aspirin. Pneumonia and respiratory failure are the two most common 

symptoms of serious swine influenza.  

Less than 1% of cases of swine origin influenza have been fatal up to this point. Based on the 

data available (6), the case fatality rate is approximately 0.8 percent, with 1462 deaths reported 

worldwide as of August 6, 2009 [108]. 
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AIMS & OBJECTIVE 

 

 

AIMS: -  

 

The aim of this study is to review the spread of current strains of swine flu viruses.  

 

OBJECTIVE:- 

  

To look at the disease profile of different strains of swine flu virus 

 To look at the current strains of swine flu viruses prevalent in different parts of the world. 
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MATERIALS AND METHODS 

 

 
TYPE OF STUDY:- Meta-analysis 

DATA TYPE: - Data for this meta-analysis were collected from                                        

following sources. 

 

a) Data from various publications in indexed journals. 

  

b) Data from recent editions of textbooks.  

 

c) Data from websites of CDC, NCDC, WHO. 

 

 

TIME FRAME: - All the studies in indexed journal from year 2005 to 2022.  

 

SEARCH STRATEGY: -  This meta-analysis followed the PRISMA guidelines. 

Articles were searched on PubMed, Google scholar, Web of Science, Science Direct, and 

Scopus using terms related to swine flu, influenza, pandemic 2009 influenza were used. 

Boolean AND, OR and NOT were used.  

 

INCLUSION CRITERIA: - Article titles and abstracts were screened to include relevant 

articles. The H1N1 strain of the influenza A virus, Current status of swine influenza viruses, 

risk factor of swine influenza virus, swine flu virus Epidemiology, treatment and prevention 

of pandemic H1N1 Influenza virus. 
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EXCLUSION CRITERIA: - Article titles and abstracts were screened by researchers 

independently to exclude irrelevant articles.  
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Study Selection Process: followed by PRISMA, At the first stage of the search, 460 articles 

were found, and after reviewing the titles of articles, 195 duplicate and overlapping articles 

were deleted and 265 articles remained. In total, 190 articles were removed due to 

noncompliance with the criteria, the extract of 75 potentially related articles were reviewed, 

and 43 articles were excluded due to lack of access to the full text of the article 2 article 

excluded during data extraction. Finally, 30 appropriate papers were selected to enter the meta-

analysis stage. 
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OBSERVATION AND RESULTS 

 

S. 

No. 

AUTHOR YEAR COUNTRY STUDY FINDING 

1. Yang JR, Kuo 

CY. et. al.  

 

2022 Taiwan whole-genome sequencing and phylogenetic analyses 

revealed that A/Taiwan/1/2021(H1N2)v is a novel 

reassortant virus containing hemagglutinin (HA) and 

neuraminidase (NA) gene segments derived from 

swine influenza A(H1N2), and there is another 6 

internal genes (PB2, PB2, PA, NP, M and NS) are from 

human A(H1N1)pdm09 viruses. 

2. Tan S, 

Gutiérrez AH 

et. al. 

 

2021 Switzerland  a previously created preservedT cell epitope-based 

vaccine and determine the persistence of T cell epitope 

conservation over time.  Twenty-nine of the 58 total T 

cell epitopes included in the epitope-based vaccine 

were highly conserved and found in >1001 circulating 

swine IAV strains over the 4-year period.  

3. Tessy Lopez-

goerne et.al. 

 

2021 Mexico  The antiviral properties of a microparticles were 

demonstrated, along with a maximum reduction in 

viral proliferation of 65.03 3.04 percent. Pt/TiO2-SiO2 

bio micro catalysts were able to reduce Influenza A 

(H1N1) viral infection 65.03 ± 3.04% 
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The outcome of the present work suggests the 

possibility of implementing bionanocatalysts as 

treatments for Influenza A (H1N1) virus infection 

4. Wenjun Ma. et. 

al. 

2020 Columbia  That review focuses on current status of swine 

influenza viruses in America, Europe and Asia.  

The lot of variety and varied distribution of different 

subtypes and genotypes of swine influenza viruses 

circulating in pigs globally is a major challenge to 

produce broadly effective vaccines and control 

disease. Importantly, swine influenza virus is able to 

cross species barrier to infect humans and even caused 

influenza pandemic in 2009. 

5. Peter W. Cook. 

et. al. 

2020 USA 
As a result of next generations sequencing suggest 

infection with an influenza A(H1N1) variant influenza 

A(H1N1) virus depend on similarities of various 

internal genes to those of swine influenza viruses 

circulating in America. 

6. Song D, Kim 

HK. et. al. 

2020 Korea A/swine/P17-4/2017 influenza A H3N2 separated has 

been genetically characterised. The nucleotide 

similarity between the 8 gene sequences and found so 

in Republic of Korea, as well as in the United States 

was high (97.0 to 99.0%), according to BLASTN 

analysis of the sequences. 
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7. Van Reeth K. 

et. al. 

2019 Belgium study compared antibody responses in nonswine 

workers to those in people who had frequent swine 

contact. 

8. Dong X, Su X, 

Gu Q. 

2019 China  A/Tianjin-body/1606/2018(H1N1) is a novel 

reassortant EAS-H1N1 virus with gene segments from 

EAS-H1N1 (HA and NA), classical swine H1N1(NS), 

and A(H1N1)pdm09(PB2, PB2, PA, NP, and M). 

9. Peiris M. et. al. 2018 China  H1N1 2009 pandemic (H1N1pdm09) viruses, H1N2 

with H1 of human origin, H3N2 and H1N1pdm09 

reassortants, and triple-reassortant H3N2 viruses were 

discovered through genetic analysis. 

10. Dinah Henritzi 2018 Germany  Tetraplex RT-qPCR identified two Influenza B 

viruses, one Influenza D virus, but no Influenza C 

virus infections. Conventional RT-PCR and partial 

sequence analysis confirmed the Influenza B virus, 

Influenza D virus results. 

11 Diaz A, 

Marthaler D. et. 

al. 

2017 Kuwait  The findings also suggested when studying the 

diversity and evolution of swine influenza, pig 

population dynamics as well as viral mechanisms of 

genetic diversification should be taken into account It's 

a virus. 

12 Malhotra B. et. 

al. 

2016 India  In early 2015, the H1N1 virus caused significant 

mortality and morbidity throughout Rajasthan, India, 
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especially among young and middle-aged people, as 

well as pregnant women. Research highlighted the 

importance of routine influenza-like illness 

surveillance, early diagnosis, and prompt treatment 

initiation in suspected cases. 

13 Rewar S. et. al. 2015 India  Antiviral medications are most effective when 

administered within the first 48 hours after clinical 

symptoms appear, but they can also be used in severe 

or increased cases that arise after this time. 

14 Janke BH. Et. 

al. 

2014 USA The more dangerous viruses exhibit the the succeeding 

infection features: (1) increased or extended virus 

replication (2) increased cytokine initiation, as well as 

(3) Lower respiratory tract hybridization. Virulence is 

aided by nearly all viral proteins. detection of viruses 

and antibodies in pig oral fluids is a recent 

development that allows for the efficient sampling of 

large numbers of animals. 

15 Simonsen L. et. 

al. 

2013 UK And though pandemic mortality was similar to 

seasonal influenza mortality, there was a significant 

shift toward mortality among people over 65 years old, 

resulting in many more life-years lost. 

16 Kong W. et. al. 2013 China  This investigation seeks to introduce the legacy of the 

swine influenza virus, the serological epidemiology of 

swine influenza virus infection, swine influenza 
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document focuses, the development of swine influenza 

vaccines, and the control of the swine influenza 

situation in China. 

17 Charoenvisal N. 

et.al. 

2013 Thailand According to the findings, pigs infected with both 

viruses displayed typical flu-like clinical signs as well 

as histopathological lesions of varying severity. Both 

groups of influenza-infected pigs had mild to moderate 

pulmonary signs on 1-4 DPI. Surprisingly, both groups 

of pigs had viral RNA detected in nasal swabs until the 

end of the experiment (12 DPI). 

18 Chadha MS. et. 

al 

2013 India  The consequences of influenza hospitalisation in a 

sparsely populated Indian society following the 

emergence of influenza A(H1N1)pdm09 viruses. 

During peak influenza activity circulation periods, 

such as the monsoon season, influenza positivity was 

found in 20% of all society hospital admissions. 

19 Ye Liu. et. al. 2012 China  Patients suffering from influenza H1N1 Infection in 

2009 had biochemical changes, including variable 

increases in ALT, AST, CK, and LDH. Along with 

patients infected with influenza H1N1 2009, TLR2, 

TLR3, and TLR9 expression increased; no overt 

changes in TLR4, TLR7, or TLR8 expression were 

found. The main pattern-recognised receptor that can 
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identify and bind to the H1N1 virus is thought to be 

TLR9. 

20 Nelson MI. et. 

al. 

2012 USA These findings expose The presence of human 

influenza viruses in swine suggests that humans are at 

risk. contribute significantly towards the genetic 

diversity of influenza viruses in swine, as well as the 

need for improved biosecurity measures at the human-

swine interface, such as influenza vaccination of swine 

workers 

21 Böhmer MM, 2012 Germany Monsoonal influenza vaccine uptake in the pre-

pandemic season 2008/09 was 52.7 percent between 

many people over 62, 30.5 percent among health care 

workers, and 43.3 percent among chronically ill 

people. Vaccination coverage fell among all target 

groups in the first post-pandemic season, 2010/11. 

(50.6 percent, 25.8 percent, and 41.0 percent, 

respectively). 

22 Belser JA. et. al. 2010 U.S. Lung lesions caused by the 2009 viruses values range 

from mild to moderate bronchiolitis with occasional 

bronchiolar epithelial necrosis and mild to moderate 

peribronchiolar alveolitis. These studies show that 

when compared to highly pathogenic viruses, the 2009 

H1N1 viruses had mild to moderate virulence in mice. 
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23 Song MS, Lee 

JH. et. al. 

2010 Korea In South Korea, 2009 disease outbreak (H1N1) 

influenza viruses were widely transmitted such as 

person to person. Given pigs' importance Those kind 

of transmission events as in ecology of influenza 

viruses should be closely monitored and minimised to 

avoid the risk of generating viruses that pose greater 

human health risks. 

24 Mishra AC 2010 India  The H1N1 influenza pandemic becomes less likely. 

severe than 'Spanish flu 1918,' however it is more 

severe over other twentieth-century pandemics As a 

result, pandemic influenza should be regarded as a 

serious public health threat, warranting an 

unprecedented global response. 

25 Garten RJ. et. 

al. 

2009 USA Molecular markers which predict human adjustment 

are not currently present in 2009 A(H1N1) viruses, 

implying that previously unknown molecular 

determinants are responsible for human transmission. 

The viruses are antigenically homogeneous and similar 

to swine A(H1N1) viruses in North America, but 

distinct from seasonal human A(H1N1) viruses 

(H1N1). 

26 R. Sebastian. et. 

al. 

2009 India Children under the age of five, the elderly, pregnant 

women, patients with serious systemic illnesses, and 

teenagers taking aspirin are all at risk of developing 
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severe disease. Pneumonia and respiratory failure are 

the most common severe manifestations of swine 

influenza. 

27 Peiris JS, Tu 

WW. et. al. 

2009 China A latest H1N1 virus of swine origin (H1N1v) is 

causing a pandemic in humans, the first in 40 years. 

The illness is mild, but it differs significantly from 

seasonal influenza. Animal studies show that the novel 

H1N1v pandemic virus causes more severe illness than 

seasonal influenza viruses and appears to prefer the 

alveolar epithelium. 

28 Musturi 

Venkataramana 

et.al. 

2009 India  It has been determined that this infection is caused by 

an upgraded and more virulent strain of the original 

H1N1. The H1N1 pandemic is a brand-new, extremely 

virulent virus that developed through double 

reassortment using pieces of the genomes along with 

influenza A virus from pigs, birds, and humans. 

 

 

 

 

 

 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Venkataramana+M&cauthor_id=23100792
https://pubmed.ncbi.nlm.nih.gov/?term=Venkataramana+M&cauthor_id=23100792
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DISCUSSION 

 

This meta-purpose analysis's is to examine the epidemiological traits of SI in various nations 

and to identify elements that have been essential for Swine influenza virus isolation and 

subsequently for Swine influenza monitoring. This meta-analysis included all articles 

discovered in scientific open-access databases that provided information on SI, including pig-

level and herd-level seroprevalence, isolation and detection rates, and risk factors from studies 

conducted from 2005 to 2022. 

One laboratory-confirmed human case of infection with the influenza A(H1N1) virus of swine 

origin in the German state of North Rhine-Westphalia was reported to WHO by Germany on 

May 11, 2022. The case is an adult between the ages of 30 and 40 who was discovered during 

routine sentinel surveillance for influenza. The case first showed signs of an influenza-like 

illness on March 21. These symptoms included fever, coughing, sore throat, headaches, and 

muscle pain. A nasal swab sample was taken on March 24; on March 29, the influenza A virus 

was discovered. 

The sample was examined at the German Robert Koch Institute's National Influenza Center. 

Influenza RT-PCR were used to identify  virus. On May 5, whole genome sequencing revealed 

a swine A(H1N1) virus with Eurasian avian similarities. More virus characterization is 

currently being done. 

The patient has since recovered and was not hospitalised. Although there was no direct contact 

with swine in this case, the person did live in a region with a lot of swine farms and knew 

people who farmed swine. 
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Several influenza A(H1) virus infections have been detected in Europe in recent years. 

Although infections with A(H1N1) variant virus do occur on occasion, they are considered rare 

and unusual. 

On April 25, 2022, One confirmed case of human infection with the avian influenza A(H3N8) 

virus was reported to the World Health Organization by the Republic of The union of China's 

National Health Commission. 

On April 29, 2022, A human case of avian influenza A (H5) has been reported to WHO in 

Colorado State, America. The incident took place at a farm where the influenza A (H5N1) virus 

had been identified in the chickens, during the culling of the flock. On April 27, the US Centers 

for Disease Control and Prevention confirmed avian influenza A (H5) in the case; later, 

sequence analysis confirmed subtype N1. Close associates and those involved in the culling of 

poultry have been found, tested, and are being sought after. According to the information at 

hand, WHO rates the risk this virus poses to the general public as low and the risk it poses to 

people who are exposed to it at work as moderate. 

On July 21, 2021, the National IHR focal point of India informed WHO of a single human case 

of avian influenza A(H5N1) from the northern Indian state of Haryana. This is the first known 

instance of the influenza A(H5N1) virus infecting a human in India. 

On May 31, 2021, One reported case of human infection with the avian influenza A(H10N3) 

virus was reported to the World Health Organization by the Republic of The union of China's 

National Health Commission. It's the first case of avian influenza A(H10N3) virus infection in 

humans to be documented anywhere in the world. 

Typically, influenza virus infection results in significant mortality and morbidity. Because they 

can contract both the pigs, avian and human influenza infections are essential in the creation of 
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novel influenza viruses with the ability to induce a pandemic. Currently, it is known that the 

influenza virus subtypes H1N1, H3N2, and H1N2 co-circulated into the pigs. The influenza 

virus usually causes significant morbidity and mortality after infection. Because they can 

contract both the human and avian influenza viruses, pigs are crucial in the development of 

novel influenza viruses with pandemic potential. H1N1, H3N2, and H1N2 subtypes of 

influenza viruses are pigs are known today to co-circulate. Because they are susceptible to 

infection by both the human and avian influenza viruses, pigs play a significant role in the 

development of novel influenza viruses with pandemic potential. H1N1, H3N2, and H1N2 

subtype influenza viruses are generally recognized to founder in pigs. 

 

EAS-H1N1 viruses have taken control after extensive evolution since 2005. According to 

reports, EAS-H1N1 viruses in China prefer to bind to human-type receptors, and some of the 

tested viruses were transmitted to ferrets by respiratory droplets. The above implies that among 

the influenza viruses presently present in animals, the EAS-H1N1 SIVs pose a major threat of 

a global epidemic. Sun et al. revealed that novel triple-reassortant EASH1N1 SIVs to gene 

segment from A (H1N1) pdm09 (PB1, PB2, PA, and NP), EAS-H1N1 (HA, NA, and M), and 

Traditional Swine influenza virus (NS) have been separated from pigs in Tianjin. This finding 

demonstrated that various genetic lineages of swine H1N1 virus infections were co-circulating 

in the Tianjin. 

According to the author, Tianjin / 1607/18 decided to share close antigenic and genetic strong 

affinity of H1N1 virus infections that have been widespread in Chinese pigs at the period. 

Implementing vaccines against the inactivated influenza virus will be the primary preventive 

measure for minimising the morbidity and mortality linked to the influenza pandemic virus 
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Zanamivir and oseltamivir interact to genetic lineage virus dissipation within mucosal 

secretions and decrease viral contagiousness by ability to inhibit influenza neuraminidase 

activity and preventing sialic acid residue cleavage. By focusing on the rapid identification of 

novel strains in humans as well as initiatives to lessen the likelihood of pass infection, current 

surveillance efforts aim to detect and prevent a new pandemic. 
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CONCLUSION 

 

Three steps make up swine flu prevention: trying to prevent swine infection, trying to prevent 

human infection, and trying to prevent human infection of human. Environmental control, such 

as vaccination of large populations, as well as awareness campaigns are crucial to swine 

influenza outbreak control due to the few available treatments, the high risk of secondary 

infection, and the frequent need for intensive care for patients with H1N1 pneumonia. 

The most economical precautions are social seclusion, proper ventilation, hand washing, and 

respiratory manners. The use of masks in healthcare settings has been proven effective in 

halting the spread of the virus, but similar extrapolations to the general public are not possible. 

They must also be used properly before being disposed of properly. People who are healthy 

should avoid being around sick people, and children with minor symptoms must be cared for 

at home by an assigned adult. Triage, patient separation, antiviral medication use, and personal 

protective equipment (PPE) should all be prioritised in healthcare settings according to the risk 

from exposure. 

In humans, clinical symptoms from EAS-H1N1 or a reassortant EAS-H1N1virus infection can 

result in mild. In some virus proteins, gene mutations encoding amino acid substitutions have 

been known to increase pathogenicity and the likelihood of transmission to humans and other 

mammals. Those same mutations have been discovered across whole genome sequencing. 

Swine are a host species capable of producing novel virus reasortants that could cause another 

human pandemic, as was the case with A(H1N1) pdm09 viruses, so it is crucial to maintain 

and increase influenza surveillance in swine.  
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The newly established tetraplex RTqPCR is a suitable tool for this task and it may provide 

additional information regarding potential Influenza B virus and Influenza C virus reverse 

zoonotic transmission events and the existence of Influenza D virus in swine populations. 

Additionally, samples from other host species, such as humans, should be screened using the 

influenza ABCD tetraplex RTqPCR. Therefore, this tool may be useful for investigations into 

influenza virus transmission at the swinehuman interface. 

Investigation upon that efficacy of whole antigen- and retained T cell epitope-based vaccines 

against influenza and other pathogens is made easier with the help of the EpiCC instrument. 

As demonstrated here, the EpiCC instrument can be used to compare vaccines to circulating 

field strains, but it is also useful for figuring out whether currently available vaccines might be 

efficient (at the T cell epitope level) vs an emerging infection. The newly developing G4 

influenza, African swine fever, and human influenza strains versus candidate vaccines are just 

a few viral populations that the EpiCC instrument is likely applicable. 

 

 

To mitigate the pandemic's impact, there will be a variety of control measures required. 

Vaccination, antiviral prophylaxis, and antiviral treatment are examples of these. Furthermore, 

simple measures such as Protective measures are crucial, especially respiratory care and proper 

coughing technique. In the early stages of a virus's introduction into a community, separation 

of infected people in assigned hospitals may be helpful. Once the infection has spread and 

Since so many people are diagnosed, home separation of patients with minor infections would 

be more practical than hospital isolation. 
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