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Infectious Diseases
(Past Year Topical Questions 2010-2015)

May/June 2010 (21)
4  Malaria and tuberculosis (TB) are bwo of the most important infectious diseases,

(a) Define the term infectious dizease.
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Cancer

__ Tropic of
Capricorm

Key
|:| malaria absent

B mataria present
Fig. 4.1
(¢} Uniike malaria, TB is found across the whole workd.

Explain why malaria shows the distribution pattern shown in Fig, 4.1, but TB is found
everywhere

o [4]
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May/June 2010 (22)
3 The HWVIAIDS pandemic has had a very large impact on life expectancy in many African
countries.,

Table 3.1 shows estimated data for seven African countries for

+  ihe average life expectancy of an individual born in 2002
=  ihe parcentage of the population testing positive far HIV in 2002
+  the average life axpectancy of an individual born in 2002 if there was no HIVIAIDS

pandemic.
Table 3.1
life expectancy [ years percentage
of population

country without i tastin itiver

HIVIAIDS with HIV/AIDS e HIE-'M
Botswana 724 33.9 358
Cate d'lvoire 556 [ 428 10.8
Kenya B5.6 45.5 14.0
Malawi 5.3 ‘ 38.5 16.0
South Africa 66.3 | 48.8 19.9
Zambia 554 35.3 20.0
Zimbabwe 69.0 402 25.1

(a) Using the ‘without HIWV/AIDS' and ‘with HIV/AIDS' data shown in Table 3.1, calculate the
percentage decrease in life expectancy for Bolswana,

Show vour working and give your answer to the nearest whole number.
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[b) Suggesl bwo reasons for the differences shown in estimated life expectancy without
HIV/AIDS betwesan the different African countries.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

fc) After studying the data in Tabbe 3.1, a student concluded that:
"There is a correlation between the percentage of the population Testing
positive for HIV and the decrease in estimated life expectancy with HIV/
AIDS."

(i) With reference to Table 3.1, explain why the data do not fully support the student’s
conclusion,

12

(il] Listtwo factors inthe prevention and control of HVIAIDS that would help to improve
average ife expectancy in the African countries shown in Table 3.1,

I |
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May/June 2010 (23)

4  The control of mataria is one of the top priorities of the World Health Organization (WHO).
Al present, there is no effective vaccine for the disease, so other preventalive measunes
must be aken 1o control the spread of malaria.

(a) Describe one method of controliing the spread of malaria by targeting s vector and
explain itz effect.

. [2]

(e} Ancther method of preventing malaria s lo take drugs, such as chioroguing, but
resislance lo these drugs among cartain spedies of the malarial parasile i increasing.
Mew drugs are being developed,

& laboralory investigation was carried out to determine the effect of a new drug on
two strains of the malarial parasite Plasmodivm falciparum. The resulls are shown in

Fig.4.1.
100 i
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of parasites HoH i i P faiciparum
killed after 24 40 ¥ HH=
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concentration of new drug / pmol dm=*

Fig. 4.1
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With reference 1o Fig. 4.1, compare the effect of increasing the concentration of the drug
on the chloroquine-resistant and chioroguine-sensilive strains of P fakciparum.

(d} When a person becomes infected with the Human immunodeficiency Wirus (HIV) they become
more suscaplible o infecton by the malarial parasite.

Fig. 4.2 shows maps of Africa produced by the WHO.
= Fig. 4.2a shows the perceniage population of each country testing positive for HIV

= Fig.4.2b shows the perceniage Increase in malaria as a resull of HIV infection in each
couniry.
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(i

HIV prevalence (%) Malaria prevalence (%)
B Z0.0% - 28.0% I 50%—110% increasa
Bl 10.0% —<20.0% @l B8%—49% increasa

Bl 5.0% - <10.0% B 3%—7% increase

0 1.0% — <5.0% 1 0%—2% increase
C1=1.0% 1 Not included in analysis

[ Mo data available
[] Mot included in analysis

Fig. 4.2a Fig. 4.2b

Explain hiow the information in Fig. 4.2 supports the idea that there is a link between
HIY infection and susceptibiity to malaria.

-2
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(il}) Suggest how HIV infection may have led to an increase in malarial infections in
these counirias.

Oct/Nov 2010 (21)

4 Cholera bacileria release the enzyme neuraminidase which allers some of the surface
proteins an the membranes of epithelial cells in the small intestine,

These surface molecules become receptors for the toxin, choleragen, released by cholera
bacteria. The toxin stimulates the cells o secrete large quantities of chioride ions into the
lumen of the small Intestine. Sodium ions and water lollow the loss of chlonide lons.

(a) (i} MName the pathogen thal causes cholera.

e[ 1)
() Sugges! how chicride lons are moved rom the epithelial cells into the lumen of the
small intestine.
wif1]
(i} Explain how cholera bacteria are transmitted from one person to another,
v [3]
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(c) Discuss the problems involved in preventing the spread of cholera.

Oct/Nov 2010 (22)

2  Malaria Iz an infectious disease thatl is considered by the World Health Organization to be a
disease of worldwide importance

{a} Explain what is meant by the lerm infecfious,
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(b} Mame one species of organism thal causes malaria,
-1
(e} Explain the significance of the following stalements in the control of malaria,

(i} The female Anopheles mosquito has been more closely studied with regard to
malaria tham the male Anopheles mosqguito.

=)

(i) The infective stages of the malarial organism are present in anti-coagulan! produced
by the mosguito.

- [1]

(lil) After circulating in the blood for a short ime, the pathogen enters liver cells of the
newly infected person and then enlers red blood cells.

10
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(d) Discuss the factors that determine the distribution of malaria worldwide.

Oct/Nov 2010 (23)

2 Fig. 2.1 shows a world map shaded by counliry according to the incidence of tuberculosis
(TB).

TB incidence.

New cases per 100000
Deop‘ewycaf

[ <10

(] 10<25

[ 25<50
B 50<100
| 100<300
n-

Fig. 2.1

11
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(a) State the name of the pathogenic organism which causes TB and describe its mode of
transmission from infected to uninfected people.

FRRTTIR O ONERIMIERIIN s i g bia B b b F S R RS e R L M4 B 39 PR SRR S £ A s

..................................................................................................................... [3]

(b} People sufferning from TB are treated using antibiatics. Recently, multi-drug resistant TB
{MOR-TE) has developed, making the disease more difficulf to treat,
Suggest how this drug resistance may have arisen,

(c) The World Health Organization (WHO) aims to eradicate TB worldwide by 2050. With
reference to Fig. 2.1, discuss the problems to be faced in the eradication of TB.

12
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May/June 2011 (22)

4  Tuberculosis (TB) is an infectious disease that kils about three million people worldwide
each year.

(a) Mame the pathogenic organism thal causes tuberculosis.

=[]
In the 19405, the use of antiblatics led o a steady decrease in the number of new cases
of wherculosis. However, in many developed countries, the number of new cases stopped
decreasing in the mid- 19805 and is now increasing.

(c) (1) State one factor, other than drug therapy, that contributed o the steady decrease
in the number of new cases of uberculosis.

1]

(i} Outline three reasons why, in many developed countries, the number of new cases
of tubarculosis s now increasing.

v [3]

(d} Streptomycin was the first antibiotic o be discovered that was effeclive against the

pathogen that causes lubarculosis. Streptomycin causas the death of the pathogen by
Binding io ribosomes and inhibiting protein synthesis.

(i) Streplomycin does not harm mammalian cells.

Suggest an explanation for this.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

13
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Oct/Nov 2011 (22)/Q2

(b) In 1980, it was announced that the highly infectious viral disease, smallpox, had been
eradicated. This was mainly due to a workdwide vaccination programme planned by the
World Health Organization (WHCH.

Atiempts have been made to conirol other diseases, such as measles, sickle cell
anaamia and cholera, without the same success as smallpoo.

(i} Define the lerm disease.

Oct/Nov 2011 (23)

4  Fig. 4.1 shows a graph of the number of pecple, workdwide, estimated to be newly infected
with the human immunodeficiency virus (HIV) in the years 1990 to 2008.

| [ [ [ ] ]
A1 TT T I-I- T upper estimate
4 e ‘I
P e f “1=1.L
niufmbar of 3__“!#3;7_,!{‘:‘J 1 ';""-|-..|__ L‘:"'
- g b L
people in | 1T lower estimate
miillians 2 |
i
c I L]
18580 1983 19486 19859 2002 20056 2008
:,'E'EF
Fig. 4.1
14
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(a) (i} Use the information in Fig. 4.1 to describe the changes in the number of people
newly infected with HIV.

-3
(i} Suggest possible explanations for the decrease n the number of people newly
infected with HIV.
............................ B U s i e i R R e

(B} Explain why it was necessary (o include the upper and lower astimates on the graph in
Fig. 4.1.

15
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Fig. 4.2 shows a graph of the total number of estimated deaths due to HIV/AIDS over the
same Ume period as the graph in Fig. 4.1.

5
d f
number of 3 | upper eslimate
deaths in - ..---.._|__|
millions 2 | = Py = —
Lr;f:: - -1 I 1
1 L-f=1_1-[ | lower estimate
B T
et | | e
o 1 1 T i T
year
Fig. 4.2

(c) Use the information given in Fig. 4.1 and Fig. 4.2 to explain the relationship between
new HIV infections and deaths due to HIV/AIDS.

16
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May/June 2012 (21)/Q4
{d) Aniibictic resistance is a serious worldwide problem.

Suggest how antibiotics can be used effectively to avoid the development of widespread
resistance in bacteria.

)

May/June 2012 (22)

5 (a) State the name of the organism that causes cholera

[c) Table 5.1 shows the statistics for cholera reported fo the Workd Health Organization
(WHO) in four regions of the world in 2008

Table 5.1
region number of cases number of deaths fatality rate/%
Africa 179323 5074 283
Asia 10778 e 0.64
Europe 22 0 0.00
North America 7 0 0.00
Torlal 190130 5143

17
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(I} Calculate the total cholesa fatality rate for 2008.

Show your working.

BINEWET e semerrmanssamees , % [2]

(ii) Apart from differences in total population size in each of the regions, suggest
explanations for the differences shown in Table 5.1.

18
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May/June 2012 (23)/03

Large outbreaks of cholera are often associated with natural disasters. For example, following
an earthquake in Pakistan in 2008, an estimated 20000 cholera cases were reportad in the
vicinity, compared o approximately 1000 cases In the rest of the country

(e} (i} Describe the mode of transmission of cholera.

-2

{il) Explain how natural disasters can somelimes resull in ransmission o more
individuals.

19
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May/June 2012 (23)
&

Malaria is a disease caused by the parasile, Plasmodium. The parasite has a complex

life-cycle, part of which involves development within the gut of the female mosquilo which is
responsibde for the transmission of the diseasea,

Fig. 5.1 shows part of the life-cycle of the malarial parasite,

1. female mosquiio
injects malarial parasite
into uninfected person

7

2. malarial parasite

-

3. parasgite fravels o the liver
in blocd plasma

d__||l___ "-l enters blood -
g
I\ l'-\. I|
L0
4. parasite
miultiplies in the liver
and is then
fransported away
inside red blood cells
Fig. 5.1
20
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Research has been direcied towards the development of a malarial wvaccine, Much of this
research relies on the fact thal Plasmodium has different forms In its life cycle.

During trials of a malaral vaccine, the parasiles were killed using radioactivity and then
injected into volunteers, This method provided some profection against malaria,

(a) Explain why the parasies were Eilled using radicactivity and not by using high
lempearalures,

- [3]

(b} With reference to Fig. 5.1, explain why the researchers decided to use the form of the
parasite which is injected by mosquiloes and nol the form which leaves the liver.

- [3]

21
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Oct/Nov 2012 (22)

4 Diseases are aither infectious or non-infectious.

(a) Complete Table 4.1 to preduce a summary of four impartant infectious diseases.

Table 4.1
name of disease I type of causative name of causative organism
organism
cholera bacterium Vibrio cholerae
HIVIAIDS virus
mialaria B
tuberculosis (TB) M_'rrﬂbﬂ_ctﬂ'ﬁum fuberculosis

[4]

(b} Typhoid is an example of an infectious disease.

Some features of typhoid include
« caused by a bacterium that can only infect humans
caused by the ingestion of conlaminated food and water

can be treated with drugs

. can ba praventad by a vactina,

(I} State which of the diseases named in Table 4.1 is fransmitted in the same way as

yphoid

-

(il State which type of drug can be used in the treatment of typhoid, Give a reason for
YOur answer.

41
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Oct/Nov 2012 (23)
2  Antibiotics are drugs which are very important in the treatment and cure of some diseases,

(a) Underlime the disease or diseasas in the list below which are reatable with antibiotics.
cholera
malaria

HIWIAIDS

tuberculosis (TB)
[1]
(b} When patients are prescribed a course of antibiotics, they must not siop taking the
antibiotics as soon as they starl to feel better, or when they feel that the disease
symploms have gone.

Explain the importance of taking a complete course of anfibiotics.

Penicillin acts as a compelitive inhibitor of one of the enzymes mvolved in bacterial cell
wall syntheasis

(ii}) State why penicillin, which is an enzyme inhibitor, can be taken by humans.

23
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(iii) Suggest the effect which penicillin will have on bacterial cells.

May/June 2013 (21)/Q4
HIV enters T-lymphocyles by a form of endocylosis. Two of the enzymes in HIV are:

reverse transcripiase, which uses viral RNA as a lemplate to make DNA to inoorporate
inio the chromosomes of the host's cells

= protease, which is used to break a polypegptice into smaller molecules. These molecules
are used 1o make the profein coat of new viral particles, which will infect other calls.

Various drugs have been developed to treal HIV infections. Table 4.1 gives information about
some of thasa drugs.

Tabla 4.1
drug enzyme Inhibited mode of action
Zidovuding revarse transcriptase ] oCcupies active site
tenatovir reverse transcripltase occuples active site
efavirenz reversg transcriptase occupies sites other than the active site
atazanavir protease oCCupies active site
24
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() Perople who receive drug treatment for HIV take a8 mixfure of drugs that act in difierent
ways.

Suggest the advaniage of taking a mix of the drugs shown in Table 4.1,

.......................................................................................................................

(d} Antibiolics are prescribed to people who have HIV/AIDS for the treatmeant of secondary
infectons, bul not 1o treal the HIV ntection.

Explain why this is so.

25
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May/June 2013 (22)

3 (a) Explain why tuberculosis (TB) is known as an infectious disease.

26
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Tobacco smoking is a risk factor for a number of diseases. This means that it increases
the rsk of developing disease. In 2009, the World Health Organization (WHO) published a
factsheet stating that tobacco smoking:

may be responsible for more than 20% of the new cases of TB globally
increases the risk of becoming infected and having active TB

increases the risk of dying from TB
iz a risk factor for TE in all socioeconomic groups.

L] L L] L]

Projects have been sel up in a number of different counfries fo tackla this health problem.
One project imvolves health workers encouraging TB patients to give up smaoking.

(e} Suggest what epldemiclogical evidence would lead to the conclusion thal lobacco
smoking k5 a risk factor for TB.

- 12

May/June 2014 (21)/01

(d) Describe how V. cholerae is transmitted from an infected person to an uninfected person.

27
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(e} Mt is important to know how pathogens are transmitted in order to develop effective control
rehiods.

Explain how this knowledge is used to conirol the spread of V. chaolerae in the human

population,
May/June 2014 (22)
4 Table 4.1 shows some information aboul five infeclious diseasas.
Tabile 4.1
infectious name of causative type of causative main mode of
disease | organismis) organism transmission
HIViAIDS | Muman immunodeficiency virus | . sexual contact
| (HIV)
ingestion of
cholera Vibrio cholerag contaminated water
and food
luberculosis Mycobaclerium fuberculosis bacterium
measles Virus aerosol [ droplet infection
Plasmodium vivax or P malarnae
| ar P falciparum or P ovale
{a) Complete Table 4.1. (]
28
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(B} Im 2011, the Warld Haalth Organization (WHO) published recommandations fo help counfries
develop plans 1o prevent the spread of HIV,

Discuss the factors that should be considered when making recommendations concerning
the prevention of sexual ransmission of HIV.

T
May/June 2014 (23)
2 Vaccination can protect against the infectious disease luberculosis (TB).
(a) Define the lerms:
(if) infectious disease.
[2]

29
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(b} TE is an imporiant disease worldwide, Table 2.1 shows recent information about TB cases
reported during one year in six different countries,

Table 2.1
country region number of number of cases per

CASES 100000 population '
Garmany Europe 4000 5 [ T
India Asia 2300000 185 > |
Japan Asia 27000 21
South Africa Africa 400 00 o881 |
Swaziland Africa 15000 1287
United Kingdom Europe 7900 BT

With reference to Table 2.1, explain the advantage of calculating the number of cases of TB
per 100000 population rather than stating the number of cases alone.

30
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(d) Suggest why TB is more likely o be fatal in people who hawve HIV/AIDS than in those who do
nat have HIWVAIDS.

[2]

Oct/Nov 2014 (21)
2 (a) Define the term disease.

31
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Oct/Nov 2014 (22)

4  Cholera is an infectious disease that can affect children and adults, Symploms of the disease can
ooour very quickly, from a few hours to a few days.

Table 4.1 shows:

»  the ecomomic status of each of five countries

= the number of cases of chobera reporied to the World Health Organization (WHO) ower a
five year period for each couniry

= the population in 2006 and in 2010 of each couniry,

Table 4.1
number of cholera cases population / millions
reported
country aconomic i |
status 2006 2008 | 2010 2006 2010
Fimbabwe leww TEG BO0SS 951 12 5297 125715
|
l
Uganda loww 51494 3726 231 293703 334247
Angola middia 67257 10511 | 1484 17.0104 19.0819
Cameroon rrilchelbe a2z | 10755 17.8484 19,5585
Canada high 2 1 2 325490 54 1088
|
32
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(a) (i) Table 4.1 shows thal there are differences in the number of cholera cases reporied
between the high economic status country and the low economic status countries.

Suggest three reasons to explain these differences.

2.
3.
............................................................................................................................. i3]

(ii) With reference to Table 4.1, suggest reasons for the differences in the number of cases
of cholera reported over the five year period for Angola and Cameroon.

33
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May/June 2015 (22)

2 Fig. 2.1 is a scanning electron micrograph of an area of the trachea showing the presence of
Bordetelia pertussis bacteria

B. pertussis is the causative organism of a respiratory disease in humans known as whooping
cough. The disease is transmitted from person to person in a similar way o uberculosis (TE).

A symptom that is comman to TB and 1o whooping cough is the production of an excess of mucus
(c) Suggest how whooping cough is transmitted.

............................................................................................................................................... [2]
Oct/Nov 2015 (22)
5 Diseases can be infectious or non-infectious.
(a) Explain the difference between an infectious and a non-infectious disease.
.............................................................................................................................................. [2]

34
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Malaria is an infectious disease caused by Plasmodium. Plasmodium requires two hosts to
complete its complex life cycle. One of the hosts is the Anopheles mosquito, which acts as a
vector of malaria.

Transmission of malaria occurs when females of some species of Anopheles take blood
meals from humans infected with Plasmodium, and then feed on uninfected individuals

Both male and female Anopheles mosquitos have piercing and sucking mouthparts. The
female mosquito is shown in Fig. 5.1.

\ A A'_\
> \

S5

—
~
‘ < \.~

Fig.5.1
(b) The blood meals are a good Sourca of profain lor Anophaeles for the production of eggs.
Explain why blood i5 a good sourca of protain.

35
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(e} Fig. 5.2 shows the global distribution of those species of Anopheles that are able to act as
hosis tor Plasmodium.

[ A gambise complex
[l other Anopheles species

Fig. 5.2

(i) Describe and explain the difference between the global distribution of Anopheles shown
in Fig. 5.2 and the global distribution of malaria.

36

+6018 — 375 2833 www.chempraxis.com.my



N.
(';(_ "HEMPRRAHIS
>

Dr Catherine Tan

{il}y The distribution of Anophedes shown in Fig, 5.2 includes over forly different species thal
are vectors of malaria. The areas with the highest number of cases of malaria are also
the arsas whare Anopheles gambiae occurs. A. gambiae is responsible for most of tha
fransmission of tha disease in thase areas.

Suggest wihy A, gambiae is responsibbe for most of the transmission of Plasmodium.

PR -
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