
 

 

HSE National Immunisation Office 
Influenza 

What is Influenza and How are People 
Infected? 
Influenza (Flu) is a viral disease mainly affecting 
epithelial cells of the upper respiratory tract. It is 
a major cause of mortality and morbidity amongst 
the elderly and those with chronic medical 
conditions that make them more susceptible to 
infection. The virus damages mucus-producing 
and ciliated cells, which are responsible for killing 
and expelling bacteria from the respiratory tract. 
Consequently, influenza brings the risk of 
opportunistic infections requiring antibiotic 
treatment; however antibiotics have no effect on 
the influenza virus itself.  
Influenza spreads from person to person by 
airborne droplet infection (coughing/sneezing) or 
contact with contaminated surfaces. Coughing 
and sneezing are unavoidable and good hygiene 
practices reduce the risk of transmission. 
Detergents applied to surfaces kill the virus. 
Viruses do not survive for long outside a host. 
Epidemic risk is greater in winter. In the Northern 
Hemisphere, influenza season commences in 
November and continues through to April whilst 
in the Southern Hemisphere influenza season 
runs from May to October. Viruses survive longer 
in cold conditions when the absolute humidity is 
low. 

How Does Influenza Differ from the 
Common Cold? 
The main difference between influenza and 
the common cold is that the symptoms of 
influenza come on rapidly and are typically 
accompanied by muscle aches, headaches, 
general tiredness and a fever. The common 
cold has a more gradual onset and is 
associated with a runny nose and sneezing. 
Flu normally runs its course in two to seven 
days but people may be infectious before 
symptoms appear and remain so for several 
days; children are particularly infectious.  

How is Influenza Prevented?  
Prevention includes practicing good hygiene 
habits like covering your mouth or face with a 
tissue or your sleeve when coughing or 
sneezing. Dispose of tissues immediately 

after use. Washing your hands often will help protect 
you from germs. Hand sanitisers are effective in 
combating bacterial infections such as MRSA, and 
may also reduce the risk of viral transmission. They 
should not be seen as alternatives to washing. 

Vaccination is the single most effective way to prevent 
influenza. Influenza vaccines are produced by growing 
viruses on fertilised chicken eggs. They are then 
attenuated or inactivated and administered to at-risk 
groups of people (children, elderly, chronic respiratory 
cases etc). These vaccines stimulate the immune 
system causing antibody production. The influenza 
virus can mutate and lifelong immunity cannot be 
achieved so vaccination is recommended annually for 
the “at-risk” groups.  

The World Health Organization (WHO) makes 
recommendations each year for both the Northern and 
Southern hemispheres on the composition of strains 
in the vaccine. Adjuvants are added to some vaccines 
(but not to seasonal flu vaccine) to promote stronger 
immune responses. 

Live attenuated vaccines can be given as a nasal 
spray and are used in the United States. Research is 
ongoing into the administration of plasmids and 
viruses that would produce viral sub-units and induce 
antibody production.  

In 1976 the influenza vaccination programme in the 
USA was suspended because of an association with 
Guillain-Barré syndrome. Subsequent studies found 
that people who were vaccinated were less at risk of 
Guillain-Barré syndrome than those who contracted 
influenza.  



 

How is Influenza Activity Monitored? 
The WHO has a global surveillance and alert 
mechanism in place to monitor influenza activity and 
the emergence of new influenza viruses. In Ireland 
influenza activity is monitored by the Health Protection 
Surveillance Centre (HPSC) who in conjunction with a 
number of partners including GPs, Departments of 
Public Health and the National Virus Reference 
Laboratory provides weekly reports on influenza 
activity during the flu season. 

 

What About Pandemics? 
A pandemic is a worldwide epidemic of a disease. An 
influenza pandemic occurs when three conditions are 
met: 

• A new subtype of influenza A virus infects 
humans 

• The virus causes serious disease in humans 

• The virus spreads easily from person to person. 

It is estimated that the 1918 Spanish flu had a 2% 
mortality rate among infected people and that it killed 
up to 40 million worldwide. Healthy young people 
were particularly vulnerable. The 2009 H1N1 
pandemic virus had forebear viruses which infected 
birds, pigs and people. It was sufficiently different not 
to be recognised by human immune systems and 
spread rapidly. Its effects, however, were 
comparatively mild.  

Pandemic influenza vaccines take time to produce 
and during this time the disease may spread; in the 
event of shortage, key workers and vulnerable groups 
may need to be preferentially vaccinated. New 
technology may shorten production times.  

Medical institutions in Ireland and elsewhere have an 
emergency response plan but in the event of a serious 
pandemic national and international multiagency 
cooperation is necessary. 

 

More About the Influenza Viruses  
Three types of influenza virus may be 
distinguished by differences in their 
nucleoproteins and matrix proteins.  
• Type A, responsible for the major pandemics, is 

also widespread in birds and other species.  

• Type B causes epidemics but has less ability to 
mutate than type A; therefore there is more 
immunity to it.  

• Type C causes mild illness, mainly in children. 

The influenza virus has an outer envelope - a lipid 
bilayer derived from its host cell. This envelope is 

covered with haemagglutinin (HA) and neuraminidase 
(NA) spikes. Influenza strains are named for their 
different HA and NA, for example H3N2. Inside is a 
layer of matrix protein. It surrounds the nucleocapsid 
which consists of nucleoprotein and 8 RNA strands. 
During infection, the HA is responsible for binding the 
virus to the host cell. The virus invades the cell and 
hijacks its machinery to replicate its RNA genome 
using RNA-dependent RNA polymerase. New virus 
particles are made and their release from the 
destroyed host cell is mediated by NA. Anti-viral 
medicines can disrupt the biochemical processes and 
are most effective if administered at an early stage. 

How do Influenza Viruses Change? 
Influenza viruses are dynamic and constantly 
evolving. They change in two different ways — 
antigenic drift and antigenic shift. Unlike DNA 
polymerases, RNA polymerases do not have a proof-
reading mechanism. This results in a high mutation 
rate which means that most progeny viruses will have 
at least one mutation. A succession of point mutations 
over replication cycles — antigenic drift — results in 
new virus strains that cause infection. It is a survival 
strategy. 

Antigenic shift only occurs amongst influenza A 
viruses and results in an abrupt major change 
producing a novel influenza virus that has not been 
recently seen in humans and to which they are 
susceptible. Antigenic shift can occur in two ways - 
either through direct animal to human transmission or 
through mixing of human influenza A and animal 
influenza A virus genes to create a new human 
influenza A subtype virus through a process called 
genetic reassortment. Although this new strain may 
not display novel glycoprotein antigens, their 
combination would be unfamiliar to an immune 
system.  

Antigenic shift is well documented. In 1933, the first 
influenza virus to be isolated was designated H0N1. 
Antigenic shift generated H1N1 about 1947. Later, 
H2N2 and H3N2 became prevalent with H1N1 re-
emerging in 1977. In a 1971 experiment, pigs infected 
with Hong Kong flu H3N2 and swine flu H1N1 were 
later found to harbour H3N1 viruses. Unidentified and 
forgotten strains may well exist in animal reservoirs. 

Immunisation is a safe and effective way of protecting 
people against certain diseases. In Ireland the 
childhood immunisation programme provides 
protection against 12 diseases that can cause serious 
illness and even death. Some vaccines are 
recommended for certain at-risk groups e.g. annual flu 
vaccine for those aged 65 years and older, those with 
long term medical conditions, pregnant women and 
healthcare workers. Hepatitis B vaccine is also 
recommended for healthcare workers. 

 



 

HSE National Immunisation 
Office 

The HSE National Immunisation Office is 
responsible for the planning and implementation of 
immunisation programmes and ensures that: 

• Up to date accurate information re immunisation 
is available for parents and health professionals.  

• Sufficient vaccine stocks are available for the 
national immunisation programmes.  

• Vaccines are distributed to all sites under 
validated temperature controlled conditions. 

The Health Protection Surveillance Centre ensures 
that accurate statistics are collected on vaccine 
uptakes and disease outbreaks. 

Where can I find out more? 

The following publications are available for download 
from: 

http://www.immunisation.ie/en/AdultImmunisation/FluVa
ccination/ 

• Public Flu leaflet 

• Public Flu poster  

• Pregnancy Flu leaflet 

• Healthcare Worker Flu leaflet 

• Healthcare Worker Flu poster 

You can find this and other lessons on www.sta.ie. 

 

 



 

Teaching Notes 
Syllabus References 

Leaving Certificate Biology 
2.1.4 Prokaryotic and Eukaryotic Cells:   

 Existence and definition of “prokaryotic” and “eukaryotic” 
cells. 

2.5  Genetic code: Definition and role of a “gene”. 

 Chromosome structure. DNA Structure,  

 Replication 

3.5.3 Defence system in humans. 

3.5.4 Viruses: identify the problem of definition. Variety of 
shapes. Basic structure. Viral reproduction. 

Junior Certificate Science 

 Microorganisms 

Learning Outcomes  
On completion of this lesson, students should be able to: 

• Be aware of how the influenza virus impacts on 
people. 

• Appreciate how the proper actions can minimise 
its impact. 

• Have some knowledge of how the virus operates. 

• Relate this knowledge to measures taken to 
counteract the virus. 

General Learning Points 
The following points can be used to review the lesson 
content and to inform discussion. 

Influenza is a contagious viral disease. It produces 
debilitating symptoms and sometimes causes death. 

There were particularly severe influenza pandemics in 
1580 and 1918. More recent pandemics were the 
Asian flu (1957), Hong Kong flu (1968) and the 2009 
pandemic. 

Animals can also be affected. Illness in the animals or 
culling to prevent spread to humans results in 
economic loss. 

There are 3 types of influenza virus- A, B and C. 

Vaccination has proved effective. However, the ability 
of the virus to mutate means that it is not possible for 
any vaccine to give lasting immunity. 

Measures to prevent the spread of influenza include: 
good personal and public hygiene; monitoring of birds, 
animals and people for new virus strains; cooperation 
of various bodies nationally and internationally.  

 



 

Student Exercises 
Student Activities 

• The World Health Organization has 6 levels of 
alert for pandemic diseases. Find out what is 
involved at each stage. 

• Make a list of the measures taken in Ireland at 
the time of the foot-and-mouth animal disease 
outbreak in Ireland and Europe 2001. What 
measures were taken worldwide at the time of 
the 2009 human influenza pandemic? Now draw 
up plans of what can be done locally, nationally 
and globally and what should be done in the 
event of a serious pandemic. 

• In the 1940’s and 1950’s, doctors with memories 
of the 1918 influenza disaster routinely treated all 
respiratory complaints with liberal doses of the 
newly-discovered antibiotics. Why did that seem 
a sensible measure at the time? Would it be 
considered appropriate now? 

• Reversion means that weakened microorganisms 
become virulent again. Discuss the implications 
of reversion for vaccination in general. 

• Adjuvants are chemicals which improve the 
overall effectiveness of immune responses by 
acting on different types of immune cell. Make a 
list of adjuvants in use or in development. If 
possible, find out how they work. 

• Draw a colour poster of the influenza virus. 

 

True/False Questions 
(1) A pandemic is a worldwide epidemic of a 

disease.   

(2) There are three main types of influenza 
virus; these are called Type A, Type B and 
Type C.   

(3) Workers dealing with immune-deficient 
persons should not receive the nasal spray 
live influenza vaccine.  

(4) The AIDS virus has a far greater rate of 
mutation than the influenza virus.   

(5) It is impossible for antigenic shift to cause 
the re-emergence of virus strains that have 
disappeared.  

(6) Natural selection leads to the emergence of 
virus strains that are resistant to antibodies 
and anti-viral medicines.  

(7) Birds are always severely affected by the 
influenza virus. 

(8) Some viruses other than influenza combat 
immune attack by interfering with 
complement activity and inhibiting the 
presentation of antigens.  

(9) A virus that kills its host rapidly is the most 
likely to spread within a population.  

Check your answers to these questions on www.sta.ie. 
 

Examination Questions  

Leaving Certificate Biology (HL) 2010. Question 6 

The diagram shows a 
virus attached to a host 
cell. 

What is part A made of ?  

What is part B made of ?  

Briefly describe how 
viruses reproduce. 

 

During 2009 swine flu spread through the population 
of many countries. Younger people were more at risk 
of becoming ill with swine flu than older people. Using 
your knowledge of the immune system, suggest a 
reason for this. 

Leaving Cert. Biology (HL) 2007. Question 14 (b), 
(c) 

(b) Comment on the difficulty of defining viruses as 
living organisms. 

What are the two main biochemical components of a 
virus particle? 

Name two diseases caused by viruses. 

Give an example of a beneficial application of a virus. 

What is an antibiotic? 

Antibiotics should not be prescribed for a person 
suffering from a viral infection. Suggest a reason for 
this. 

What is meant by the term immunity? 

(c) Outline briefly the role of B lymphocytes in the 
human immune system.  Distinguish between active 
and passive immunity. 

“Vaccination gives rise to active immunity”. Explain 
this statement. 

In certain situations a person is given a specific 
antibody rather than being vaccinated. 

Is this an example of active or passive immunity? 

 



 

Under what circumstances might an antibody, rather 
than a vaccination, be given? 

Comment on the duration of immunity that follows the 
administration of an antibody. 

Leaving Cert. Biology 2005. Question 15 (b) 

Comment briefly on the difficulty in classifying viruses 
as living organisms. Name two diseases of humans 
caused by viruses. 

Name two types of lymphocyte and state a role of 
each when viruses or other microorganisms enter the 
blood. 

“Immunity that results from vaccination is effectively 
the same as the immunity that develops following an 
infection”. Do you agree with this statement? Explain 
your answer. 

Did You Know? 

In 1918, U.S. navy prisoners who had not contracted 
influenza were offered a pardon if they participated in 
a risky medical experiment. In an effort to understand 
the disease, doctors inoculated them with samples 
from sufferers of the Spanish flu. This involved mucus 
being applied to their noses, blood being injected or 
patients breathing into their faces. The seamen got 
their freedom - none of them got the flu. 

The 1918 flu was particularly deadly to young people. 
It has been speculated that exposure to the 1890 
pandemic virus might have protected older people. 
Another possibility is that an excessive immune 
response (“cytokine storm”) might have destroyed 
lung tissue- a plausible scenario in a strong immune 
system.  

The implausible panspermic theory—that the Spanish 
flu came from outer space—would, at best, be 
consistent with the disease erupting in places as far 
removed as Oceania and the Arctic.  

Biographical Notes 

Thucydides (460-400 B.C. approx) 

A Greek historian has left us with a detailed account 
of the awful 430 BC epidemic in Greece. People 
suffered ulcers, headaches, vomiting and convulsions. 
It may have come from Africa via Persia. Death rates 
were very high, causing more casualties than the war 
with Sparta. There are parallels with influenza at the 
close of World War 1. 

Edwin Chadwick (1800-1890) 
Secretary to the Poor Law Commission in Britain, he devised a law 
designed to cut claimants and reduce dependency. He soon 
realised however that disease rather than laziness was a major 
cause of poverty. He commissioned studies on living and working 
conditions, becoming a firm advocate of preventative health 
measures. He headed the General Board of Health, established in 
1848. Its responsibilities included sanitary measures, drainage, 
water and gas supplies. It also regulated dwelling standards, 
offensive trades (tanning etc), waste disposal and provided burial 
grounds. These measures met fierce resistance. The Board was 
abolished in 1854 but public health awareness had arrived to stay. 

Revise The Terms 

Can you recall the meaning of the following terms? 
Reviewing terminology is a powerful aid to recall and 
retention. 

Adjuvant, antibiotic, antibody, antigen, antigenic drift, 
antigenic shift, attenuate, ciliated cells, DNA, 
epidemic, epithelial cells, genome, glycoprotein, 
Guillain-Barré syndrome, haemagglutinin, host, 
inactivate, matrix protein, MRSA, mucus-producing 
cells, mutation, neuraminidase, nucleocapsid, 
opportunistic, pandemic, plasmid, polymerase, 
progeny, reservoir, RNA, sub-unit, virus. 
Check the Glossary of Terms for this lesson on www.sta.ie. 

 

 




