




• „Historically has caused pandemics,with millions 

of deaths worldwide

• Epidemics occur despite effective vaccine and 

antiviral drugs

• Influenza A virus is a highly mutable virus with 

frequent antigenic drift and occasional antigenic 

shift



Causative agent
• Influenza A virus belongs to the 

Orthomyxoviridae virus family (myxo means

affinity for mucin). The viral genome consists of 

8 segments.

• RNA, which collectively 

encode 10 (or possibly 11) 

viral proteins





• Influenza viruses are grouped in one of 

three antigenic forms, A, B, or C influenza 

viruses.

• Influenza type A viruses are widespread in 

nature, infecting many avian species, but 

also humans, pigs, horses, and 

occasionally other species such as cats. 

• Influenza B virus is an exclusively human 

pathogen, while influenza C viruses are 

not serious pathogens in humans. 



16 distinct hemagglutinins and nine different 

neuraminidases have been identified.

When referring to an influenza A virus isolate, it is 

necessary to specify which subtype it is, for example 

influenza A/H1N1 or influenza A/H7N7.





Epidemiology





Epidemiology 



Transmission of influenza viruses from person to person is 

believed to be via large droplets (=5 mm diameter) – 100,000 TO

1,000,000 VIRIONS PER DROPLET



• Influenza epidemics and pandemics arise from the processes 
of antigenic drift and antigenic shift, respectively. 

• Antigenic drift results in the emergence of new strains each 
year. It arises from random spontaneous mutation occurring 
within the influenza virus genome as it replicates. Virus 
causing an outbreak in a particular year will have up to 1% 
genome sequence difference from virus that caused the
previous year’s outbreak. 



The HA protein contains five 

highly immunogenic regions to 

which the antibody response 

to infection is directed.

Mutations within these epitopes 

may therefore allow virus to 

escape the inhibitory effects of 

antibodies that would bind to 

these regions and prevent 

virus–cell interactions. 

Drift occurs in both influenza A 

and B viruses. 



• Antigenic shift, which generates the new pandemic 
strains, is an altogether different process. The viruses 
causing the influenza pandemics of the 20th century are 
shown in Table . Each pandemic arose from the 
emergence of a new influenza A subtype into the human 
population. As the new pandemic strain appeared, so the 
old circulating strain disappeared – thus, in 1956–57, 
H2N2 completely replaced H1N1, only to be replaced 

itself by H3N2 virus in 1968. There are two possible 
underlying mechanisms that can give rise to new 
pandemic strains, as described below. 



1.Direct transfer of 
an avian influenza 
A virus into 
humans. This 
process is
undoubtedly 
happening at the 
moment, with an 
increasing number 
of human 
infections with the 
avian virus 
(responsible for 
large avian 
epidemics, 
particularly among 
chickens) being 
reported 
worldwide. 

2.The new strain 
can spread from 
the intermediate 
host to humans.



There is a worry, however, that as it replicates within human 
cells, this virus may acquire mutations that could result in 
adaptation to efficient replication within human cells, at 
which point person to person spread will become more 
likely. 

There is some evidence that the H1N1 virus that caused the 
1918–19 pandemic was entirely avian in origin, and that it 
had been causing sporadic infections within humans for 
several years before its emergence as a pandemic virus 
in 1918. 

The presumption is that during those preceding years the 
virus acquired the necessary mutations to allow 
adaptation to increased replication within human cells. 



• 2. Genetic reassortment of human and avian 

viruses within a co-infected host. 





Entry and spread within the body 

• Influenza virus enters via the nasal or oral 

mucosa. In humans and other 

mammalian species, the virus is 

pneumotropic (in avian species, the virus 

infects a variety of tissues and is primarily 

spread through the fecal–oral route), that 

is it preferentially binds to, and infects, 

respiratory epithelial cells, all the way 

from the oropharynx and nasopharynx 

right down to the alveolar walls. 



• Influenza virus attaches to target cells via an interaction 
between the viral ligand, hemagglutinin, and a cellular receptor, 
comprising sialic acid on the surface of respiratory epithelial 
cells. 

• The virus then replicates and new virions are released by the 
infected cells by budding at the plasma membrane of the host 
cell. With infections of the lower respiratory tract, direct infection 
of pneumocytes and macrophages can occur.



What is the host response to the 

infection and what is the 

disease pathogenesis?
Damage to the respiratory epithelial surface occurs due to the cytolytic 

interaction of the virus and the host cell, that is the infected host cells 

undergo acute cell death. In effect, the virus strips off the inner lining of 

the respiratory tract, and in so doing, removes two important innate 

immune defence mechanisms – mucus-secreting cells, and the muco-ciliary 

escalator. 
The muco-ciliary escalator then transports 

any inhaled particulate matter towards the

pharynx, to be coughed out in sputum or

swallowed. Removal of these defenses,

results in potential exposure of the lower 

respiratory tract to inhaled particulate matter, 

such as bacteria.









Cells that have been infected with a virus produce interferon, 

which sends a signal to other cells of the body to resist viral 

growth.

http://www.britannica.com/EBchecked/topic/630244/virus
http://www.britannica.com/EBchecked/topic/290230/interferon


Thus, we see the primary infected cell lysis 

and resistance to other protected cell by interferon induction



• So, influenza viruses are potent inducers of 

cytokines such as interferon-a (IFN-a) and 

interleukin (IL)-6, and it is these cytokines, 

not the virus, that circulate in the bloodstream 

and give rise to the systemic manifestations 

of fever, headache, muscle aches and pains, 

and severe malaise. 

• Administration of IFN reproduces this 

symptomatology. 



• In addition to this innate immune response to 
infection, adaptive humoral and cellular immune 
responses are also stimulated. Antibodies to the 
surface proteins, particularly hemagglutinin, may be 
neutralizing, that is they can prevent the interaction of 
the HA protein with cellular sialic acid residues and 
thereby prevent infection. However, antigenic drift 
results in the generation of strains of virus that can 
escape this protective immunity. 

• T-cell responses to influenza virus are mostly 
directed against antigens derived from the internal 

viral proteins, for example the nucleoprotein. These 
proteins are much more conserved within influenza 
types than the surface proteins, so T-cell immunity 
may offer some protection each year to emerging 
drifted viruses.



What is the typical clinical presentation and 

what 

complications can occur? 

• There are two distinct components to the illness 
that arises following infection with influenza virus 
– a respiratory tract component, plus a marked 
systemic illness characterized by fever, 
headache, and myalgia. 

• Infection does not necessarily result in clinical 
disease – this will be dependent on the pre-
existing state of the patient’s lung function, the 

infecting dose of virus, the presence of pre-
existing immunity and the extent to which that 
immunity is able to cross-react with a new viral 
strain. 





• The commonest life-threatening complication of influenza virus infection is 

pneumonia, of which there are two pathological types:

• 1.Primary influenzal pneumonia. The virus itself infects right down to the 

alveoli. There is a mononuclear cell infiltrate into the alveolar walls, and 

the airspaces become filled with fibrinous inflammatory exudates.

Bilateral interstitial infiltrates in a 31-year-old patient

with influenza pneumonia. 



• 2.Secondary bacterial pneumonia. In recent 

years, this has been considerably more 

common than viral pneumonia. Bacteria gain 

access to the lower respiratory tract for 

reasons explained above. There is a 

polymorphonuclear cell infiltrate into the 

alveoli. This complication is more common in











• Radiology

• The radiologic pattern of viral pneumonia is usually less

confluent and homogenous than bacterial pneumonia.

• The picture in viral infection may be one of air-space nodules 
(of 4–10 mm), patchy peribronchial ground glass opacity, or air-
space consolidation





• There are two main approaches to the rapid 

diagnosis of influenza virus infection. 

Historically, most laboratories relied on 

immunofluorescent (IF) antigen detection using 

monoclonal anti-influenza antibodies



How is the disease managed and 

prevented?



Administer Rapivab (peramivir) within 2 days of onset of symptoms of influenza.

Adults and Adolescents (13 years of age and older)

The recommended dose of Rapivab in adult and adolescent patients 13 years of age 

or older with acute uncomplicated influenza is a single 600 mg dose, administered via 

intravenous infusion for 15 to 30 minutes.

Pediatric Patients (2 to 12 years of age)

The recommended dose of Rapivab in pediatric patients 2 to 12 years of age with 

acute uncomplicated influenza is a single 12 mg/kg dose (up to a maximum dose of 

600 mg), administered via intravenous infusion for 15 to 30 minutes.





• For the more seriously ill patients there are two classes of anti-influenza
agents shown to be effective. The first of these include amantadine and 
rimantadine. These drugs work by preventing the uncoating of influenza 
virions that have entered a target cell. They do this by binding to the viral 
matrix M2 protein and there by blocking ion channels, whose function is 
essential for the pH-mediated dissolution of the viral capsid, that is 
uncoating.

• But amantadine and rimantadine only work against influenza A viruses and 
therefore are of no benefit in a patient infected with influenza B virus. 

• Secondly, these drugs are also dopamine agonists and therefore have 
marked central nervous system stimulatory activity – in fact, amantadine 
was originally developed for the treatment of Parkinson’s disease. Thus, it 
is very poorly tolerated in the elderly, the precise group of patients who are 
most likely to require antiviral therapy, giving rise to hallucinations, 
insomnia, and agitation. 

• Thirdly, resistance to amantadine emerges within a few days of onset of 
therapy, due to point mutations in the M2 protein. Finally, many of the avian 
influenza viruses, including H5N1 strains, are inherently resistant to 
amantadine.



The second class of anti-influenzal drugs comprise the neuraminidase

inhibitors.



Vaccines

• Each year, the WHO (based on monitoring current 

strains in its reference laboratories) announces 

which particular A/H1N1, A/H3N2, and B viral 

strains should be used for vaccine

being manufactured for the following influenza 

season. 

• The protection offered by these vaccines depends 

to a large extent on the degree of antigenic match 

between the vaccine strains and the strains actually 

circulating during the season – some years this is 

better than others! 





The availability of a vaccine then begs the question of who should be 

vaccinated. Most countries adopt a selective policy, that is the recommendation 

is to vaccinate those subgroups within the population who will fare badly 

should they acquire infection.


