
HPV Vaccine – benefits and efficacy 

This is evidence that it is not the result 
of the vaccine per se that causes these 
adverse reactions.

Information booklet
An information booklet on the HPV 
vaccine can be downloaded from  
http://www.hse.ie/eng/health/
immunisation/pubinfo/schoolprog/HPV/
HPV-Vaccine-Information-for-Parent.pdf

  

What is human papillomavirus (HPV) and how  
is it spread?
Viruses are usually regarded as non-living because they do not have 
a cellular structure and normally have only one type of nucleic acid ― 
either RNA or DNA. However, they have a major effect on most living 
species, causing diseases, including influenza, polio, AIDS and measles. 
Viruses including human papillomavirus (HPV), hepatitis B, hepatitis C 
and Epstein-Barr virus cause 10% of all cancers in humans.

HPV (human papillomavirus) is a small spherical, double stranded DNA 
type virus, of which there are more than 200 different types (strains).  
The DNA is surrounded by a protein coat. Some HPV types are 
responsible for common warts (verrucae). 

HPV is contagious and is spread by skin to skin contact infecting the 
mucous membranes. This occurs mainly by sexual means i.e. vaginal, 
anal and oral contact. 

Around 40 types can infect the genital tract. Some of these are low risk 
types which cause genital warts. Most HPV infections clear naturally but 
some, caused by high risk types, can cause cancer. 

Of the hundreds of strains of HPV thirteen types are known to cause 
cancer. Two specific strains are responsible for 70% of cervical cancer 
cases, 90% of anal cancers, 65% of vaginal cancers, up to 70% of 
oropharyngeal (tonsil and base of the throat) and 35% of penile cancers: 
these are types 16 and 18. These are described as oncogenic types. 
About 90% of all genital warts are caused by HPV types 6 and 11. These 
strains also cause benign tumours to grow in air passages leading to 
the lungs.

How does HPV cause cervical cancer?
When HPV infects an epithelial cell, the virus directs the production 
of specific proteins. Two particular proteins made by high-risk HPVs 
interfere with cell functions that normally prevent excessive multiplication. 
This allows the cell to grow in an uncontrolled manner and also to 
avoid apoptosis (programmed cell death). Most HPV infections are 
symptomless and go away within two years due to the immune response 
of the body. However, some infections are persistent and, if these are the 
result of a high-risk strain, they can lead to a series of cellular changes 
that produce abnormal looking cells, especially in the cervix. 

These infected cells are usually recognized by the immune system and 
destroyed. If they are not destroyed a persistent infection occurs and as 
the cells continue to grow they may develop mutations that cause even 
more cell growth. In this way an area of pre-cancerous cells can develop, 
over a period of ten to twenty years, into a malignant cancerous tumour. 
It is important to remember that not all infections with high-risk HPV 
strains lead to cancer. 

Changes in cervical cells can be detected by microscopic examination 
(cytology) obtained by cervical screening, at a smear test (Papanicolaou 
test). The change is called cervical intraepithelial neoplasia (CIN) and is 
graded from 1 (mild) to 3 (severe).

Early detection and treatment prevents the progression of these abnormal 
cells to cancer.

Treatment usually involves removal of abnormal cells primarily by 
excision, ablation or cone biopsy of the cervix. Persistent infection with 
oncogenic HPV is associated with recurrence of high grade CIN  
changes to the cervix so HPV type testing is used to follow up those  
with severe disease. 

Incidence of cervical cancer
HPV is the most common sexually transmitted infection (STI) in young 
people, with 75% of 15–24 year olds having the infection. American 
studies suggest that by the age of fifty 90% of men and 80% women have 
been infected by HPV.

Each year in Ireland around 6,500 women need hospital treatment for 
abnormal cervical changes, around 300 women are diagnosed with 
cervical cancer and about 100 die from this cancer.

Worldwide cervical cancer caused by high-risk HPV types is the most 
common cancer in women under 44, and is responsible for 5% of  
all cancers.

Condoms reduce the risk of infection if used properly, but it is worth 
remembering that non-penetrative sex can cause infection since only  
skin to skin contact is required for transmission of the virus.

HPV vaccination programme
Vaccines are used to combat many diseases, both viral and bacterial, 
and reduce their incidence. In Ireland all children are routinely immunised 
against 13 potentially life threatening diseases.

The HPV vaccination 
programme began in 2010 
using the HPV vaccine, 
Gardasil. HPV vaccination 
is not obligatory but it is 
offered free of charge to 
all female schoolchildren 
in first year of secondary 
school. All girls less than 
15 require two doses of 
HPV vaccine. Older girls 
require three doses of HPV  
vaccine. These involve an  
injection into the deltoid muscle of the upper arm.

HPV vaccine uptake was 87% for the completed course in 2014/2015, 
above the target of 80% and over 200,000 girls have received the 
full vaccine course. In 2015/16 vaccine uptake declined due to 
unsubstantiated vaccine safety concerns.

Possible adverse reactions
The known side effects of HPV vaccine include pain, swelling, itching, 
bruising, and redness at the injection site, pain in the injected arm, 
headache, fever, nausea, dizziness, and fainting. All these symptoms are 
transient. Fainting is very common when teenagers have an injection.

Allergic reactions including rashes, bronchospasm (wheezing) and 
anaphylaxis are very rare. There are no known long term side effects to 
any of the HPV vaccines.

Some people claim to have developed chronic fatigue as a result of 
receiving the vaccine and this has received much publicity. Newspapers 
and television reports are not a very reliable source of scientific 
information as they tend to concentrate on dramatic hearsay evidence, 
but fail to quote proper scientific evidence i.e. the results of double-blind 
placebo testing. Scientific tests have found that there is no significant 
difference in the types and frequency of adverse reaction between those 
who received the vaccine and those who received the placebo. 

HPV Vaccine –  
benefits and efficacy 

The National Immunisation Office (NIO) is a coordinating 
unit within the Health and Wellbeing Division of the Health 
Service Executive (HSE). The National Immunisation Office is 
entirely government funded and receives no funding from any 
external commercial source.

The NIO is responsible for the coordination of immunisation 
programmes, for managing vaccine procurement and 
distribution and for developing training and communication 
materials for health professionals and the general public 
including the national immunisation website  
www.immunisation.ie

All information on the website, developed originally from the 
Immunisation Guidelines for Ireland, is evidence based and 
reviewed by a panel of immunisation experts to ensure it 
is scientifically accurate. The site content is monitored and 
regularly updated by a team of public health doctors who are 
members of the National Immunisation Advisory Committee 
(NIAC) of the Royal College of Physicians in Ireland. This 
committee makes recommendations on vaccination policy 
in line with international best practice and based on how 
common the diseases are in Ireland.

NIAC guidance is regularly updated and the latest updates  
are available to download from   
http://www.hse.ie/eng/health/immunisation/hcpinfo/guidelines/

Information leaflets for parents can be downloaded from  
www.immunisation.ie or can be ordered from www.healthinfo.ie 
or from local health offices. 

For further information see:   
www.immunisation.ie

www.hpsc.ie

https://www.rcpi.ie/policy-and-advocacy/national-
immunisation-advisory-committee/

Find this and other lessons on www.sta.ie

Gardasil® HPV vaccine used in Ireland

Safety of HPV vaccine
HPV vaccine safety has been monitored for more than ten years 
and is continually reviewed by many international bodies including: 
the European Medicines Agency (EMA); the Global Advisory 
Committee on Vaccine Safety of the World Health Organization; 
and the Centers for Disease Control and Prevention (CDC) in  
the US. 

Regulatory authorities continue to report that there are no known 
long term side effects to HPV vaccines.

Gardasil® is currently used in more than 25 European countries, 
the United States, Canada, Australia and New Zealand. 

How effective is Gardasil®?
Gardasil® is

• Over 99% effective in preventing pre-cancerous lesions 
associated with HPV types 16 and 18 in young women

  and

• 99% effective in preventing genital warts associated with  
HPV types 6 and 11.

• The vaccine also gives some protection against infection  
from other HPV types not included in the vaccine.

• Vaccination is most effective when given to girls aged less 
than 13 years.

In Australia and Scotland where there are high vaccine uptake 
rates, the number of cases of high grade CIN have reduced by 
50% to 75%.

How long does protection last?
It is expected that the vaccine will provide long term protection. 
Studies so far show that protection lasts for at least 9 years.  
There is no evidence of waning immunity to the vaccine.
(Source: http://www.hse.ie/eng/health/immunisation/pubinfo/schoolprog/hpv/
hpvvaccprog/)
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Biology

• Definition of the term “life”. (p. 8)
• Viruses: Identify the problem of definition. Variety of shapes. 

Basic structure. Viral reproduction. Economic and medical 
importance of viruses: two harmful examples, one beneficial 
example. (p. 39)

• Responses in the Human: The defence system in humans: 
general defence system to include the skin and mucous 
membrane lining of the breathing, reproductive and digestive 
tracts. Phagocytic white blood cells. Specific defence system 
(immune system): antigen antibody response. Definition of 
“induced immunity”. (p. 40)

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Make a study of the various types of viruses 

and their characteristics, common diseases of both plants and 
animals caused by viruses and their prevention or treatment.

2. Find out how viruses reproduce and damage cells. 
3. Find out what other viruses are involved in the development of 

cancers and which viruses cause which cancers.
4. Compare the different vaccinations available against HPV and 

how they are administered. How effective are they in providing 
protection?

5. There have been many articles written about the HPV vaccine, 
many of which claim it is has side effects. Investigate the 
claimed side effects and see if any article provides evidence 
other than hearsay.

6. Double blind placebo trials are important in scientific research. 
Find out how they are conducted. 

7. Investigate the process involved in the Pap test for cervical 
cancer, how long it takes and if it’s painful or not.

8. Vaccinations stimulate the body’s defences against viruses 
and microorganisms. Investigate how the body (a) defends 
itself against attack (b) how vaccines are produced and (c) how 
vaccines work.

9. Condoms offer some protection against STIs. Try to discover 
the different types of condoms and the degree of protection they 
offer.

10. Find out what vaccinations are routinely given to children to 
prevent diseases and at what age they are given. You could also 
investigate the methods of administering these vaccines.

Did You Know?
Viruses can be eradicated 
• Smallpox, caused by the Variola virus, was one of the deadliest 

diseases known to man. It caused excruciatingly painful sores 
and in about 30% of cases these resulted in death either directly 
or by secondary infection. Those that survived were horribly 
scarred for life.

• Should you be worried about smallpox? The answer is really 
quite simple: smallpox does not exist anymore. The World Health 
Organization (WHO) mounted a vaccination programme which 
succeeded in eradicating the disease. The last known case was 
reported from Somalia in 1977. Routine vaccination against 
smallpox was discontinued after that. However stockpiles of 
vaccine have been retained and samples of the disease are kept 
in a few secure laboratories around the world.

Biographical Notes
Harald zur Hausen 1936 −

Harald zur Hausen was born in Gelsenkirchen, 
Germany in 1936. In 1960 he was awarded his 
doctor of Medicine degree from the University of 
Düsseldorf. After working as a lab technician for 
several years he moved to Philadelphia in the mid 
1960s where he worked in the Virus Labs of the 
Children’s Hospital with two famous virologists, 
Werner and Gertrude Henle. He was involved in the discovery of the 
fact that a cancer virus called the Epstein-Barr virus can change healthy 
white blood cells (lymphocytes) into cancer cells. 

In the late 1960s he returned to Germany and eventually became 
head of virology in the University of Freiburg. He isolated one strain of 
human papilloma virus (HPV 6) by centrifuging a suspension made from 
human genital warts. Working with the woman who would later become 
his wife and with others, he isolated HPV 6 DNA and suggested DNA 
identification as a method of identifying viruses in human tumours. In 
the early 1980s he identified HPV 16 DNA in cervical cancer tumours, 
followed soon after by the identification of HPV 18 DNA in other similar 
tumours. In this way he identified the cause of about 70% of cervical 
cancers. For these discoveries he was awarded the Nobel Prize in 
Physiology or Medicine (2008).

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

• explain why viruses are considered to be non-living
• outline the prevalence of HPV, how it spreads, the symptoms of 

infection and its role in cervical cancer
• list the types of HPV that cause the most cancers
• outline the function of the immune system and how vaccination 

helps the immune system fight infection
• outline what is meant by cervical screening.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Viruses are non-living but cause many plant and animal diseases.  
A sizeable proportion of human cancers are caused by viruses.  
Cancers are always malignant.

• The human body can defend itself against most viruses by 
producing antibodies. Vaccination provides protection by 
stimulating the body to produce antibodies against a virus without 
causing the disease.

• The risk of side effects of vaccination are small compared with the 
serious risk associated with infection. Most side effects are not 
serious.

• A double blind placebo trial is a scientific method of determining the 
effect of a treatment and whether any later effects are the result of 
the actual treatment or the process of administering it.

• Early detection of precancerous cells followed by appropriate 
treatment is an effective method of preventing progression to 
cancer of the cervix.

• Regular screening allows early identification and treatment.

True/False Questions
a) Viruses are living organisms and affect other organisms.  T F
b) There are more than 200 strains of HPV.  T F
c) Contagious diseases are only spread by direct contact. T F
d) Double-blind placebo trials are good scientific practice.  T F
e) Antigens are produced in response to antibodies. T F
f) HPV is a complex virus.  T F
g) Condoms give complete protection against HPV. T F
h) Most people will have been infected with some strain of  

HPV by the age of 50. T F
i) The HPV vaccine Gardasil reduces the chances of  

developing cervical cancer by 70%. T F
j) Abnormal (precancerous cells) are easily detected by a  

smear test and can be treated successfully.  T F
k) The HPV vaccine is free to all First Year pupils. T F
l) The HPV vaccine is safe.  T F

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

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

antibodies, antigen, apoptosis, benign tumour, cancer, cervical 
screening, cervix, condom, contagious, double-blind test, epithelium, 
high-risk types, malignant tumour, mutation, non-living, placebo, 
sexually transmitted infection (STI), vaccine, virus. 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Biology (HL) 2015, Q. 15 a

(i)  Comment briefly on the difficulty in classifying viruses as living  
organisms.

(ii)  Name two diseases of humans caused by viruses.

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

(iv) “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. 

Leaving Certificate Biology (HL) 2013, Q. 12 a

(i)  A virus has been described as a piece of genetic material that has 
escaped from a cell. Give one piece of evidence that supports this 
description.

(ii)  Viruses are examples of obligate parasites. Explain why this is 
the case.

(iii)  Give an example of how a virus might be beneficial to mankind.

Leaving Certificate Biology (HL) 2007 Q. 14 b

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

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

(iii)  Name two diseases caused by viruses.

(iv) Give an example of a beneficial application of a virus.

(v)  What is an antibiotic?

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

Leaving Certificate Biology (OL) 2014 Q.14 b 

(i)  What term is used to describe organisms that cause disease?

(ii)  The general defence system tries to prevent disease-causing  
organisms entering the body. 
List two parts of the general defence system in the body.

(iii)  Distinguish between active immunity and passive immunity 
by defining each. Which of these produces the longest-lasting 
immunity?

(iv) Viruses cause disease in plants, humans, and other animals. 
Name any two diseases caused by viruses.

(v)  Some people receive vaccinations to protect them from disease. 
What is meant by the term vaccination?

Leaving Certificate Biology (HL) 2009 Q. 15.c

Write notes on the economic and medical importance of viruses.
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Basic structure. Viral reproduction. Economic and medical 
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(immune system): antigen antibody response. Definition of 
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Science and Technology in Action is also widely used by 
Transition Year classes. 
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and their characteristics, common diseases of both plants and 
animals caused by viruses and their prevention or treatment.

2. Find out how viruses reproduce and damage cells. 
3. Find out what other viruses are involved in the development of 

cancers and which viruses cause which cancers.
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how they are administered. How effective are they in providing 
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many of which claim it is has side effects. Investigate the 
claimed side effects and see if any article provides evidence 
other than hearsay.
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Find out how they are conducted. 

7. Investigate the process involved in the Pap test for cervical 
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8. Vaccinations stimulate the body’s defences against viruses 
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the different types of condoms and the degree of protection they 
offer.
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Did You Know?
Viruses can be eradicated 
• Smallpox, caused by the Variola virus, was one of the deadliest 

diseases known to man. It caused excruciatingly painful sores 
and in about 30% of cases these resulted in death either directly 
or by secondary infection. Those that survived were horribly 
scarred for life.

• Should you be worried about smallpox? The answer is really 
quite simple: smallpox does not exist anymore. The World Health 
Organization (WHO) mounted a vaccination programme which 
succeeded in eradicating the disease. The last known case was 
reported from Somalia in 1977. Routine vaccination against 
smallpox was discontinued after that. However stockpiles of 
vaccine have been retained and samples of the disease are kept 
in a few secure laboratories around the world.

Biographical Notes
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Harald zur Hausen was born in Gelsenkirchen, 
Germany in 1936. In 1960 he was awarded his 
doctor of Medicine degree from the University of 
Düsseldorf. After working as a lab technician for 
several years he moved to Philadelphia in the mid 
1960s where he worked in the Virus Labs of the 
Children’s Hospital with two famous virologists, 
Werner and Gertrude Henle. He was involved in the discovery of the 
fact that a cancer virus called the Epstein-Barr virus can change healthy 
white blood cells (lymphocytes) into cancer cells. 

In the late 1960s he returned to Germany and eventually became 
head of virology in the University of Freiburg. He isolated one strain of 
human papilloma virus (HPV 6) by centrifuging a suspension made from 
human genital warts. Working with the woman who would later become 
his wife and with others, he isolated HPV 6 DNA and suggested DNA 
identification as a method of identifying viruses in human tumours. In 
the early 1980s he identified HPV 16 DNA in cervical cancer tumours, 
followed soon after by the identification of HPV 18 DNA in other similar 
tumours. In this way he identified the cause of about 70% of cervical 
cancers. For these discoveries he was awarded the Nobel Prize in 
Physiology or Medicine (2008).

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

• explain why viruses are considered to be non-living
• outline the prevalence of HPV, how it spreads, the symptoms of 

infection and its role in cervical cancer
• list the types of HPV that cause the most cancers
• outline the function of the immune system and how vaccination 

helps the immune system fight infection
• outline what is meant by cervical screening.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Viruses are non-living but cause many plant and animal diseases.  
A sizeable proportion of human cancers are caused by viruses.  
Cancers are always malignant.

• The human body can defend itself against most viruses by 
producing antibodies. Vaccination provides protection by 
stimulating the body to produce antibodies against a virus without 
causing the disease.

• The risk of side effects of vaccination are small compared with the 
serious risk associated with infection. Most side effects are not 
serious.

• A double blind placebo trial is a scientific method of determining the 
effect of a treatment and whether any later effects are the result of 
the actual treatment or the process of administering it.

• Early detection of precancerous cells followed by appropriate 
treatment is an effective method of preventing progression to 
cancer of the cervix.

• Regular screening allows early identification and treatment.

True/False Questions
a) Viruses are living organisms and affect other organisms.  T F
b) There are more than 200 strains of HPV.  T F
c) Contagious diseases are only spread by direct contact. T F
d) Double-blind placebo trials are good scientific practice.  T F
e) Antigens are produced in response to antibodies. T F
f) HPV is a complex virus.  T F
g) Condoms give complete protection against HPV. T F
h) Most people will have been infected with some strain of  

HPV by the age of 50. T F
i) The HPV vaccine Gardasil reduces the chances of  

developing cervical cancer by 70%. T F
j) Abnormal (precancerous cells) are easily detected by a  

smear test and can be treated successfully.  T F
k) The HPV vaccine is free to all First Year pupils. T F
l) The HPV vaccine is safe.  T F

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

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

antibodies, antigen, apoptosis, benign tumour, cancer, cervical 
screening, cervix, condom, contagious, double-blind test, epithelium, 
high-risk types, malignant tumour, mutation, non-living, placebo, 
sexually transmitted infection (STI), vaccine, virus. 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Biology (HL) 2015, Q. 15 a

(i)  Comment briefly on the difficulty in classifying viruses as living  
organisms.

(ii)  Name two diseases of humans caused by viruses.

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

(iv) “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. 

Leaving Certificate Biology (HL) 2013, Q. 12 a

(i)  A virus has been described as a piece of genetic material that has 
escaped from a cell. Give one piece of evidence that supports this 
description.

(ii)  Viruses are examples of obligate parasites. Explain why this is 
the case.

(iii)  Give an example of how a virus might be beneficial to mankind.

Leaving Certificate Biology (HL) 2007 Q. 14 b

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

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

(iii)  Name two diseases caused by viruses.

(iv) Give an example of a beneficial application of a virus.

(v)  What is an antibiotic?

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

Leaving Certificate Biology (OL) 2014 Q.14 b 

(i)  What term is used to describe organisms that cause disease?

(ii)  The general defence system tries to prevent disease-causing  
organisms entering the body. 
List two parts of the general defence system in the body.

(iii)  Distinguish between active immunity and passive immunity 
by defining each. Which of these produces the longest-lasting 
immunity?

(iv) Viruses cause disease in plants, humans, and other animals. 
Name any two diseases caused by viruses.

(v)  Some people receive vaccinations to protect them from disease. 
What is meant by the term vaccination?

Leaving Certificate Biology (HL) 2009 Q. 15.c

Write notes on the economic and medical importance of viruses.

HPV Vaccine –  
benefits and efficacy
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HPV Vaccine – benefits and efficacy 

Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Biology

• Definition of the term “life”. (p. 8)
• Viruses: Identify the problem of definition. Variety of shapes. 

Basic structure. Viral reproduction. Economic and medical 
importance of viruses: two harmful examples, one beneficial 
example. (p. 39)

• Responses in the Human: The defence system in humans: 
general defence system to include the skin and mucous 
membrane lining of the breathing, reproductive and digestive 
tracts. Phagocytic white blood cells. Specific defence system 
(immune system): antigen antibody response. Definition of 
“induced immunity”. (p. 40)

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Make a study of the various types of viruses 

and their characteristics, common diseases of both plants and 
animals caused by viruses and their prevention or treatment.

2. Find out how viruses reproduce and damage cells. 
3. Find out what other viruses are involved in the development of 

cancers and which viruses cause which cancers.
4. Compare the different vaccinations available against HPV and 

how they are administered. How effective are they in providing 
protection?

5. There have been many articles written about the HPV vaccine, 
many of which claim it is has side effects. Investigate the 
claimed side effects and see if any article provides evidence 
other than hearsay.

6. Double blind placebo trials are important in scientific research. 
Find out how they are conducted. 

7. Investigate the process involved in the Pap test for cervical 
cancer, how long it takes and if it’s painful or not.

8. Vaccinations stimulate the body’s defences against viruses 
and microorganisms. Investigate how the body (a) defends 
itself against attack (b) how vaccines are produced and (c) how 
vaccines work.

9. Condoms offer some protection against STIs. Try to discover 
the different types of condoms and the degree of protection they 
offer.

10. Find out what vaccinations are routinely given to children to 
prevent diseases and at what age they are given. You could also 
investigate the methods of administering these vaccines.

Did You Know?
Viruses can be eradicated 
• Smallpox, caused by the Variola virus, was one of the deadliest 

diseases known to man. It caused excruciatingly painful sores 
and in about 30% of cases these resulted in death either directly 
or by secondary infection. Those that survived were horribly 
scarred for life.

• Should you be worried about smallpox? The answer is really 
quite simple: smallpox does not exist anymore. The World Health 
Organization (WHO) mounted a vaccination programme which 
succeeded in eradicating the disease. The last known case was 
reported from Somalia in 1977. Routine vaccination against 
smallpox was discontinued after that. However stockpiles of 
vaccine have been retained and samples of the disease are kept 
in a few secure laboratories around the world.

Biographical Notes
Harald zur Hausen 1936 −

Harald zur Hausen was born in Gelsenkirchen, 
Germany in 1936. In 1960 he was awarded his 
doctor of Medicine degree from the University of 
Düsseldorf. After working as a lab technician for 
several years he moved to Philadelphia in the mid 
1960s where he worked in the Virus Labs of the 
Children’s Hospital with two famous virologists, 
Werner and Gertrude Henle. He was involved in the discovery of the 
fact that a cancer virus called the Epstein-Barr virus can change healthy 
white blood cells (lymphocytes) into cancer cells. 

In the late 1960s he returned to Germany and eventually became 
head of virology in the University of Freiburg. He isolated one strain of 
human papilloma virus (HPV 6) by centrifuging a suspension made from 
human genital warts. Working with the woman who would later become 
his wife and with others, he isolated HPV 6 DNA and suggested DNA 
identification as a method of identifying viruses in human tumours. In 
the early 1980s he identified HPV 16 DNA in cervical cancer tumours, 
followed soon after by the identification of HPV 18 DNA in other similar 
tumours. In this way he identified the cause of about 70% of cervical 
cancers. For these discoveries he was awarded the Nobel Prize in 
Physiology or Medicine (2008).

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

• explain why viruses are considered to be non-living
• outline the prevalence of HPV, how it spreads, the symptoms of 

infection and its role in cervical cancer
• list the types of HPV that cause the most cancers
• outline the function of the immune system and how vaccination 

helps the immune system fight infection
• outline what is meant by cervical screening.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Viruses are non-living but cause many plant and animal diseases.  
A sizeable proportion of human cancers are caused by viruses.  
Cancers are always malignant.

• The human body can defend itself against most viruses by 
producing antibodies. Vaccination provides protection by 
stimulating the body to produce antibodies against a virus without 
causing the disease.

• The risk of side effects of vaccination are small compared with the 
serious risk associated with infection. Most side effects are not 
serious.

• A double blind placebo trial is a scientific method of determining the 
effect of a treatment and whether any later effects are the result of 
the actual treatment or the process of administering it.

• Early detection of precancerous cells followed by appropriate 
treatment is an effective method of preventing progression to 
cancer of the cervix.

• Regular screening allows early identification and treatment.

True/False Questions
a) Viruses are living organisms and affect other organisms.  T F
b) There are more than 200 strains of HPV.  T F
c) Contagious diseases are only spread by direct contact. T F
d) Double-blind placebo trials are good scientific practice.  T F
e) Antigens are produced in response to antibodies. T F
f) HPV is a complex virus.  T F
g) Condoms give complete protection against HPV. T F
h) Most people will have been infected with some strain of  

HPV by the age of 50. T F
i) The HPV vaccine Gardasil reduces the chances of  

developing cervical cancer by 70%. T F
j) Abnormal (precancerous cells) are easily detected by a  

smear test and can be treated successfully.  T F
k) The HPV vaccine is free to all First Year pupils. T F
l) The HPV vaccine is safe.  T F

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

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

antibodies, antigen, apoptosis, benign tumour, cancer, cervical 
screening, cervix, condom, contagious, double-blind test, epithelium, 
high-risk types, malignant tumour, mutation, non-living, placebo, 
sexually transmitted infection (STI), vaccine, virus. 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Biology (HL) 2015, Q. 15 a

(i)  Comment briefly on the difficulty in classifying viruses as living  
organisms.

(ii)  Name two diseases of humans caused by viruses.

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

(iv) “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. 

Leaving Certificate Biology (HL) 2013, Q. 12 a

(i)  A virus has been described as a piece of genetic material that has 
escaped from a cell. Give one piece of evidence that supports this 
description.

(ii)  Viruses are examples of obligate parasites. Explain why this is 
the case.

(iii)  Give an example of how a virus might be beneficial to mankind.

Leaving Certificate Biology (HL) 2007 Q. 14 b

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

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

(iii)  Name two diseases caused by viruses.

(iv) Give an example of a beneficial application of a virus.

(v)  What is an antibiotic?

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

Leaving Certificate Biology (OL) 2014 Q.14 b 

(i)  What term is used to describe organisms that cause disease?

(ii)  The general defence system tries to prevent disease-causing  
organisms entering the body. 
List two parts of the general defence system in the body.

(iii)  Distinguish between active immunity and passive immunity 
by defining each. Which of these produces the longest-lasting 
immunity?

(iv) Viruses cause disease in plants, humans, and other animals. 
Name any two diseases caused by viruses.

(v)  Some people receive vaccinations to protect them from disease. 
What is meant by the term vaccination?

Leaving Certificate Biology (HL) 2009 Q. 15.c

Write notes on the economic and medical importance of viruses.

HPV Vaccine –  
benefits and efficacy

Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Biology

• Definition of the term “life”. (p. 8)
• Viruses: Identify the problem of definition. Variety of shapes. 

Basic structure. Viral reproduction. Economic and medical 
importance of viruses: two harmful examples, one beneficial 
example. (p. 39)

• Responses in the Human: The defence system in humans: 
general defence system to include the skin and mucous 
membrane lining of the breathing, reproductive and digestive 
tracts. Phagocytic white blood cells. Specific defence system 
(immune system): antigen antibody response. Definition of 
“induced immunity”. (p. 40)

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Make a study of the various types of viruses 

and their characteristics, common diseases of both plants and 
animals caused by viruses and their prevention or treatment.

2. Find out how viruses reproduce and damage cells. 
3. Find out what other viruses are involved in the development of 

cancers and which viruses cause which cancers.
4. Compare the different vaccinations available against HPV and 

how they are administered. How effective are they in providing 
protection?

5. There have been many articles written about the HPV vaccine, 
many of which claim it is has side effects. Investigate the 
claimed side effects and see if any article provides evidence 
other than hearsay.

6. Double blind placebo trials are important in scientific research. 
Find out how they are conducted. 

7. Investigate the process involved in the Pap test for cervical 
cancer, how long it takes and if it’s painful or not.

8. Vaccinations stimulate the body’s defences against viruses 
and microorganisms. Investigate how the body (a) defends 
itself against attack (b) how vaccines are produced and (c) how 
vaccines work.

9. Condoms offer some protection against STIs. Try to discover 
the different types of condoms and the degree of protection they 
offer.

10. Find out what vaccinations are routinely given to children to 
prevent diseases and at what age they are given. You could also 
investigate the methods of administering these vaccines.

Did You Know?
Viruses can be eradicated 
• Smallpox, caused by the Variola virus, was one of the deadliest 

diseases known to man. It caused excruciatingly painful sores 
and in about 30% of cases these resulted in death either directly 
or by secondary infection. Those that survived were horribly 
scarred for life.

• Should you be worried about smallpox? The answer is really 
quite simple: smallpox does not exist anymore. The World Health 
Organization (WHO) mounted a vaccination programme which 
succeeded in eradicating the disease. The last known case was 
reported from Somalia in 1977. Routine vaccination against 
smallpox was discontinued after that. However stockpiles of 
vaccine have been retained and samples of the disease are kept 
in a few secure laboratories around the world.

Biographical Notes
Harald zur Hausen 1936 −

Harald zur Hausen was born in Gelsenkirchen, 
Germany in 1936. In 1960 he was awarded his 
doctor of Medicine degree from the University of 
Düsseldorf. After working as a lab technician for 
several years he moved to Philadelphia in the mid 
1960s where he worked in the Virus Labs of the 
Children’s Hospital with two famous virologists, 
Werner and Gertrude Henle. He was involved in the discovery of the 
fact that a cancer virus called the Epstein-Barr virus can change healthy 
white blood cells (lymphocytes) into cancer cells. 

In the late 1960s he returned to Germany and eventually became 
head of virology in the University of Freiburg. He isolated one strain of 
human papilloma virus (HPV 6) by centrifuging a suspension made from 
human genital warts. Working with the woman who would later become 
his wife and with others, he isolated HPV 6 DNA and suggested DNA 
identification as a method of identifying viruses in human tumours. In 
the early 1980s he identified HPV 16 DNA in cervical cancer tumours, 
followed soon after by the identification of HPV 18 DNA in other similar 
tumours. In this way he identified the cause of about 70% of cervical 
cancers. For these discoveries he was awarded the Nobel Prize in 
Physiology or Medicine (2008).

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

• explain why viruses are considered to be non-living
• outline the prevalence of HPV, how it spreads, the symptoms of 

infection and its role in cervical cancer
• list the types of HPV that cause the most cancers
• outline the function of the immune system and how vaccination 

helps the immune system fight infection
• outline what is meant by cervical screening.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Viruses are non-living but cause many plant and animal diseases.  
A sizeable proportion of human cancers are caused by viruses.  
Cancers are always malignant.

• The human body can defend itself against most viruses by 
producing antibodies. Vaccination provides protection by 
stimulating the body to produce antibodies against a virus without 
causing the disease.

• The risk of side effects of vaccination are small compared with the 
serious risk associated with infection. Most side effects are not 
serious.

• A double blind placebo trial is a scientific method of determining the 
effect of a treatment and whether any later effects are the result of 
the actual treatment or the process of administering it.

• Early detection of precancerous cells followed by appropriate 
treatment is an effective method of preventing progression to 
cancer of the cervix.

• Regular screening allows early identification and treatment.

True/False Questions
a) Viruses are living organisms and affect other organisms.  T F
b) There are more than 200 strains of HPV.  T F
c) Contagious diseases are only spread by direct contact. T F
d) Double-blind placebo trials are good scientific practice.  T F
e) Antigens are produced in response to antibodies. T F
f) HPV is a complex virus.  T F
g) Condoms give complete protection against HPV. T F
h) Most people will have been infected with some strain of  

HPV by the age of 50. T F
i) The HPV vaccine Gardasil reduces the chances of  

developing cervical cancer by 70%. T F
j) Abnormal (precancerous cells) are easily detected by a  

smear test and can be treated successfully.  T F
k) The HPV vaccine is free to all First Year pupils. T F
l) The HPV vaccine is safe.  T F

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

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

antibodies, antigen, apoptosis, benign tumour, cancer, cervical 
screening, cervix, condom, contagious, double-blind test, epithelium, 
high-risk types, malignant tumour, mutation, non-living, placebo, 
sexually transmitted infection (STI), vaccine, virus. 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certificate Biology (HL) 2015, Q. 15 a

(i)  Comment briefly on the difficulty in classifying viruses as living  
organisms.

(ii)  Name two diseases of humans caused by viruses.

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

(iv) “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. 

Leaving Certificate Biology (HL) 2013, Q. 12 a

(i)  A virus has been described as a piece of genetic material that has 
escaped from a cell. Give one piece of evidence that supports this 
description.

(ii)  Viruses are examples of obligate parasites. Explain why this is 
the case.

(iii)  Give an example of how a virus might be beneficial to mankind.

Leaving Certificate Biology (HL) 2007 Q. 14 b

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

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

(iii)  Name two diseases caused by viruses.

(iv) Give an example of a beneficial application of a virus.

(v)  What is an antibiotic?

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

Leaving Certificate Biology (OL) 2014 Q.14 b 

(i)  What term is used to describe organisms that cause disease?

(ii)  The general defence system tries to prevent disease-causing  
organisms entering the body. 
List two parts of the general defence system in the body.

(iii)  Distinguish between active immunity and passive immunity 
by defining each. Which of these produces the longest-lasting 
immunity?

(iv) Viruses cause disease in plants, humans, and other animals. 
Name any two diseases caused by viruses.

(v)  Some people receive vaccinations to protect them from disease. 
What is meant by the term vaccination?

Leaving Certificate Biology (HL) 2009 Q. 15.c

Write notes on the economic and medical importance of viruses.

HPV Vaccine –  
benefits and efficacy

http://www.sta.ie

