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Answer all the questions

This question is based on the case study ‘SCREENING FOR LUNG CANCER’ (Case Study 1).

In case study 1 you are told that before screening can be introduced, doctors must have a sensitive
and specific test for lung cancer.

(@) (i) Whatis meant by screening?

...................................................................................................................................... [2]
(ii) Suggest why a test used to screen for lung cancer needs to be ‘a sensitive and specific

test’.
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...................................................................................................................................... [2]

(b) People with chronic obstructive pulmonary disease (COPD) have a high risk of developing
lung cancer.

The Lung-SEARCH study is using spiral CT scans to detect early stages of lung cancer in
people with COPD.

(i) Suggest why people with COPD have a higher risk of lung cancer than the general
population.
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(ii) Outline how a CT scan is normally carried out.

(iii) Spiral CT scans are performed more quickly and result in less exposure to radiation than
conventional CT scans.

Suggest two reasons why it is an advantage to have the scan performed more quickly
and with less exposure to radiation.

©OCR 2012 Turn over
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(c) Health care professionals may use a biopsy to diagnose lung cancer.

A biopsy is a medical procedure that involves removing a small amount of tissue so that it can
be examined under the microscope.

Fig. 1.1 shows a diagram of normal cells and cancer cells as they appear under a microscope.

normal cells cancer cells

cytoplasm

nucleus

é nucleolus

Fig. 1.1
Using the information in Fig. 1.1, state three differences between normal cells and cancer
cells.
1 PP
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(d) Inthe case study you are told that research groups are trying to identify accurate biomarkers
for the early detection of lung cancer.

(i) Suggest two types of biological molecule that could act as biomarkers.

©OCR 2012 Turn over
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(e) Lung cancer and breast cancer are two of the most common causes of death from cancer.

Fig. 1.2 shows the ten year survival rate for adults in England and Wales in 1972 and 2007.
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breast lung
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Fig. 1.2

(i) Using the information in Fig. 1.2, calculate the increase in ten year survival rate for breast
cancer between 1972 and 2007.

Show your working.

ANSWEL = oo % [2]

(ii) Suggest two reasons why the ten year survival rate is much lower for lung cancer.

[Total: 21]
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This question is based on the case study ‘PREGNANCY BLOG: COUNTDOWN TO DELIVERY’
(Case Study 2).

(a) In case study 2 you were told that the midwife and Anna discussed diet during pregnancy.

(i) State two changes that need to be made to a woman’s diet during pregnancy, other than
taking dietary supplements.

(ii) State one reason for advising some pregnant women to take vitamin D as a dietary
supplement.

(iii) Inthe case study you were told that pregnant women are advised to take iron supplements
if their haemoglobin level is below the normal range.

Suggest why it is important that a pregnant woman’s haemoglobin level does not fall
below the normal range.

©OCR 2012 Turn over
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(b) Explain why a pregnant woman is tested for the presence of rubella antibodies.

In your answer you should consider the consequences of both a positive and a negative
result.

© OCR 2012
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(c) A gestational diabetes test is offered to some pregnant women who are at an increased risk
of developing the condition.

Gestational diabetes can occur in approximately seven out of every 100 pregnancies.
It can lead to problems for the mother and the baby if it is not properly controlled.

(i) Suggest what is meant by gestational diabetes.

(iii) Suggest two reasons why some pregnant women may have an increased risk of
developing gestational diabetes.

©OCR 2012 Turn over
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(d) Ultrasound scans are offered to all pregnant women to monitor fetal growth and to confirm
that the fetus and placenta are developing properly.

(i) Suggest why a pregnant woman is asked to drink a lot of water before having an
ultrasound scan.

(i) Ultrasound scans will show the position of the placenta.

Suggest a problem that may result from the placenta lying too close to the cervix.

(e) After 25 weeks gestation, a pregnant woman’s blood pressure will be measured more
regularly and her urine will be tested for protein.

Suggest why it is important to measure blood pressure more regularly and test for protein in
the urine after 25 weeks gestation.

[Total: 17]
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An HIV vaccine used in Thailand has shown some ability to reduce the risk of infection with HIV.
In a trial involving over 16 000 volunteers, half of the volunteers were given the vaccine, whilst the
other half were given an inactive chemical. All of the volunteers were HIV negative at the beginning
of the trial.

The volunteers were tested for HIV infection every six months for three years.

(@) (i) Explain why half of the volunteers were given an inactive chemical instead of the vaccine.

(ii) Table 3.1 shows the final results of the HIV vaccine trial.

Table 3.1
volunteers number of number infected | risk of infection
volunteers with HIV with HIV
given vaccine 8197 51 0.006
given mgctlve 8198 74
chemical

Using the information in Table 3.1, calculate the risk of infection with HIV in the group of
volunteers given the inactive chemical.

Show your working.

ANSWEL = oo [2]

©OCR 2012 Turn over
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(iii) The results of this trial are the first promising results, for a decade, in the search for an
HIV vaccine.

Why is it proving so difficult to develop an effective vaccine against HIV?

...................................................................................................................................... [2]
(b) Although there is still no cure for HIV infection, it is now a treatable condition.
It is important that individuals considered to be in high-risk groups have an HIV test.
The earlier HIV is detected, the more likely it is that treatment will be successful.
(i) Describe how the presence of HIV can be detected in an individual.
...................................................................................................................................... [3]

(ii) Suggest one reason why an HIV test carried out less than 3 months after infection may
not give an accurate result.

© OCR 2012
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(c¢) A healthy immune system responds to infections caused by bacteria and viruses.

Compare the roles of B lymphocytes and T killer cells in the response of the immune system
to infection by bacteria and viruses.

In your answer, you should refer to both similarities and differences between the roles of
B lymphocytes and T killer cells.

[Total: 18]
©OCR 2012 Turn over
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Women who drink alcohol excessively during pregnancy are at risk of giving birth to infants with
malformations of the eye.

Development of the retina in the eye depends upon the processes of both mitosis and apoptosis.

A research study used rats as an experimental model to find out about the effect of prenatal
exposure to alcohol on mitosis and apoptosis in the developing retina.

(a) Fig. 4.1 shows the effect of prenatal exposure to alcohol on the number of cells undergoing
mitosis and apoptosis in the development of the retina.

120

100

80
number of Bl aiconol

2
cells per ym 60 | | no alcohol

40

20

mitosis apoptosis

cellular process

Fig. 4.1

(i) Using the information in Fig. 4.1, describe the effect of exposure to alcohol on mitosis
and apoptosis in the cells of the developing retina.

© OCR 2012
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(ii) Suggest one role of mitosis and apoptosis in the growth and development of the retina.

11100 1=

(iii) With reference to Fig. 4.1, suggest and explain how prenatal exposure to alcohol may
affect the thickness of the retina in the eye.

©OCR 2012 Turn over
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(b) Table 4.1 shows diagrams of the different stages of mitosis.

Using the information in the diagrams, complete Table 4.1 by adding a description of two
changes that take place in the cell at each stage.

Table 4.1

description of two changes that take place

© OCR 2012
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Obesity is one of the many factors associated with an increased risk of morbidity and mortality
from coronary heart disease (CHD).

(a) Explain what is meant by morbidity and mortality, with reference to CHD.

LT ] oo 1 4P P PPPPPPPPPN

(b) A study was carried out to investigate the effect of body mass index (BMI) and waist
circumference (WC) on the risk of developing fatal CHD in women aged 55 — 69.

Table 5.1 shows the results of this study.

Table 5.1
relative risk of fatal CHD
BMI WC less than WC between WC greater than
80cm 80cm and 88cm 88cm
less than 25 1.0 1.0 3.1
between 25 and 30 0.5 1.3 3.3
more than 30 1.8 1.5 2.8

(i) Suggest, from the information that you have been given, one example of an independent
variable and one example of a controlled variable.

INAEPENAENT VANIADIE .........oeiiiiiiiii e e e e e
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(ii) Describe one piece of evidence from Table 5.1 that supports the statement:

'Obesity increases the risk of fatal CHD in women.’

(iii) Describe one piece of evidence from Table 5.1 that supports the statement:

'A build up of fat around the waist increases the risk of fatal CHD in women.’

©OCR 2012 Turn over
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(c) The management of CHD is difficult because of the large number of risk factors that are
associated with its development.

Describe the advice and treatments that may be given by primary health care providers to
reduce the prevalence of CHD.

/ In your answer, you should refer to examples of lifestyle modifications and drug therapies.

(d) Describe one role of Government organisations, such as NICE (National Institute for Health
and Clinical Excellence), in the management of CHD.

[Total: 16]
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Conditions inside the human body are ideal for the growth of disease-causing organisms called
pathogens.

The non-specific immune system and the specific immune system help to protect the body against
pathogens.

(@) The human body has natural barriers which make it difficult for pathogens to enter the body.
These barriers can be considered to be part of the non-specific immune system.

Describe and explain how natural barriers prevent pathogens from entering the body.

©OCR 2012 Turn over
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(b) The non-specific immune system also helps the body to respond to the presence of pathogens
by producing an inflammatory response and activating phagocytes.

Complete the following passage which describes the inflammatory response and the role of
phagocytes.

Leucocytes are attracted to the site of infection. One type of leucocyte, a mast cell,

releases ....oovveeeeeeeeeeeeeieeeeeeeeeeeeeeeeee by the process of exocytosis. This chemical has a
number of effects. It causes vasodilation, which increases the flow of ..........cccccovvvvvnere. in
localised areas. It also makes the walls of capillaries Mmore ..........cccccevviiiiiiiieeee s leading
to an accumulation Of ... and swelling.

Other leucocytes, such as neutrophils, engulf bacteria by phagocytosis. The bacteria are
then broken down within the cell by ..........cccccoiiis found in cell organelles

called lysosomes. [5]

© OCR 2012



23

(c) The lymphatic system is important in the development of the specific immune response.

Fig. 6.1 shows the growth curve of the lymphatic system compared to the overall growth curve
of the body.
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Fig. 6.1

(i) Using the information in Fig. 6.1, describe the pattern of growth of the lymphatic system.

[Total: 13]
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