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SUPPORTING HOW SCIENCE WORKS



Guidance for teachers

MRSA in the news



Downloads 



(
Activity sheet A – MRSA: What the papers say

(
Activity sheet B – MRSA: What the papers say (simplified version)

(
Newspaper articles –see the weblinks page for this unit which gives links to articles about MRSA and Michael Winner (celebrity), William Osborne (baby), Sandy Davidson (farm worker), Ben McBean (soldier), Edwyn Collins (singer), Anita Osbourne (OAP), Tina Hobley (actor) and Leyla Sanai (doctor).

Running the activity



This activity can be run in several ways, depending on whether you have internet access during the lesson or wish to print off the newspaper articles in advance. The activity could also be set as homework prior to the lesson.

Give each pair of students the URL to one of the newspaper articles (see weblinks page), or a hard copy of the article. They should also have a copy of either ‘Activity sheet A – MRSA: What the papers say’ or ‘Activity sheet B – MRSA: What the papers say (simplified version)’. Ask students to find the answers to the questions using only the article for reference. Warn students that the article may not include answers to all the questions. If there is time, you could ask them to analyse another newspaper article.

Differentiation


Suggestions for students who would benefit from additional support 

‘Activity sheet B – MRSA: What the papers say (simplified version)’ provides questions about the newspaper articles in a more structured format. You might choose just one article, or consider editing the content to reduce the length, or complexity. You could read through the article together and complete the activity sheet as a group. 

Suggestions for students who may appreciate additional challenge 

Give the students at least two articles to evaluate – for example, they might compare the style and content of articles from different sources. Students should first answer the questions for each source and then compare the answers. Statements that give incorrect, simplified, different, tentative or sensationalised information could be highlighted and discussed. Students could then re-write such statements, or even write their own article, in what they consider to be a more balanced and robust way. (It might be better to leave this part until after students have completed the next activity.)

What is MRSA?



Downloads 



(
Presentation:


(
slide 1 – starter stimulus


(
slide 2 – MRSA infection reports in England, 1990–2007


(
slide 3 – age and sex distributions of MRSA infections, 2006–2008


(
slide 4 – hospital deaths involving MRSA 


(
slide 5 – timing of detection of MRSA infection from patient’s arrival in hospital, 2006–2008

(
Data sheet – MRSA facts and figures (data is from the HPA report: Surveillance of Healthcare Associated Infections Report: 2008 and refers to England)

(
Information sheet A – What is MRSA?
(
Information sheet B – What is MRSA? (simplified version)
(
Activity sheet – All about MRSA

Running the activity



This activity uses Presentation slides 1–5.

Slide 1

Show students the ‘starter stimulus’ on slide 1. Briefly discuss the questions on the slide.

Slides 2–5

Discuss the information on slides 2–5, before giving students ‘Data sheet – MRSA facts and figures’, which provides copies of the graphs and charts on the slides.

Provide students with a copy of either ‘Information sheet A – What is MRSA? or ‘Information sheet B – What is MRSA? (simplified version)’ and ‘Activity sheet – All about MRSA’. Ask students to use the information to produce revision notes about MRSA. These notes could be presented in a variety of ways, and should include answers to the questions on the activity sheet.

Answers for Activity sheet – All about MRSA


1
a)
MRSA is a bacterium – methicillin-resistant Staphylococcus aureus.

 
b)
MRSA is sometimes called a ‘superbug’ because it is resistant to antibiotics.

2
a)
The harmless bacterium Staphylococcus aureus is found on the skin and in the nose of about one third of the population.

 
b)
Harmless bacterium Staphylococcus aureus changed into MRSA by natural gene mutation.

3
a)
People first start getting MRSA infections in the 1960s.

 
b)
Since 1990, the number of MRSA infections increased to over 5400 a year (in 2003) and then decreased to 3500 in 2007.

 
c)
The most common age group of people to get MRSA infections is 80+.

 
d)
In any age group, more men get MRSA infections than women.

4
a)
29% of people are infected with MRSA within two days of arrival in hospital.


b)
64% of people are infected with MRSA more than two days after arrival in hospital.


c)
20% of hospital deaths are MRSA related.

5
People get infected with MRSA when MRSA gets into the body – for example, through open wounds.

6
A carrier of MRSA is someone who carries MRSA bacteria (colonised) but shows no symptoms.

7
a)
MRSA can be treated using antibiotics other than methicillin. The patient may need a higher dose of antibiotics over a longer period.


b)
Doctors now prescribe antibiotics only when essential – to try and reduce the evolution of antibiotic-resistant strains.


c)
Patients should always finish a complete course of antibiotics to ensure that all the bacteria present are killed.
8
MRSA can be prevented from spreading in hospitals by:


(
visitors and staff washing their hands using soap or antibacterial alcohol solutions before and after having physical contact with patients

 
(
regular cleaning of wards

 
(
keeping patients who are colonised or infected with MRSA away from other patients.

Differentiation


Suggestions for students who would benefit from additional support

‘Information sheet B – What is MRSA?’ provides a simplified version of the information. Students could identify key points using a highlighter pen as they read the sheet. You may wish to discuss all the information provided on the Presentation slides, information and data sheets as a group before asking students to produce the revision notes. You may need to explain terms such as ‘transmissible’, ‘carrier’, ‘mutation’ and so on.

Suggestions for students who may appreciate additional challenge

Rather than providing students with the information and data sheets, they could be given suitable weblinks (see weblinks page) to research.

Comparing the antibacterial properties of metals



Downloads 



(
Presentation

· slide 6 – metals and MRSA 

(
Information sheet – History of copper in medicine

(
Activity sheet – Copper in medicine timeline (optional)

(
Practical sheet 1 – Investigating the antibacterial properties of metals 

(
Practical sheet 2 – Investigating the antibacterial properties of metals 

Running the activity



Starter

Give students a copy of the ‘Information sheet – History of copper in medicine’ and ask them to prepare a timeline to include the following information.

	Date and / or people
	Use
	Type of copper used

	
	
	


Alternatively, students could complete the blank timeline on ‘Activity sheet – Copper in medicine timeline’. If you wish, you could have a display of samples of copper metal and the copper compounds mentioned in the information sheet.

Practical investigation

Show students Presentation slide 6, which asks: 

(
Does copper have antibacterial properties?

(
Do any other metals have antibacterial properties? 

There are two practical methods detailed on ‘sheets 1 and 2. You may wish to use one or both of these methods, depending on your resources and the abilities of your students. The activity needs to be set up over two lessons and then reviewed in a third lesson. 

Equipment and materials

Method 1
(
1 cm x 1 cm pieces of metal e.g. copper, zinc, stainless steel, aluminium (all edges filed smooth)
(
Universal bottles containing 5 cm3 sterile nutrient broth
(
sterile Petri dishes containing nutrient agar
(
test tube of sterile water
(
sterile 1 cm3 syringe or pipette
(
sterile forceps
(
inoculation loop
(
Bunsen burner and heatproof mat
(
marker pen
(
tape to secure Petri dishes


Method 2

(
1 cm x 1 cm pieces of metal e.g. copper, zinc, stainless steel, aluminium 



(all edges filed smooth)
(
Universal bottles containing 5 cm3 Staphylococcus albus bacteria in nutrient broth 


(broth seeded with the bacteria)
(
sterile forceps
(
sterile Petri dishes containing nutrient agar
(
inoculation loop
(
Bunsen burner and heatproof mat
(
marker pen
(
tape to secure Petri dishes


Health and safety 

The lids of the plates should be secured to the bases using 3 or 4 short strips of adhesive tape. They should not be completely sealed all the way round before incubation otherwise colonies of anaerobic bacteria may grow and/or aerobic bacteria fail to develop. Students should be told that once the dishes are set up they must not be opened. It is, however, prudent for technicians to seal the plates around the circumference AFTER incubation before they are returned to students for observation. The agar plates must be destroyed after the investigation using an autoclave.

Answers for Practical investigation questions



1. To allow time for any bacteria present to multiply. 

2. To check that no colonies grow on the sterile plates. 

3. The bacteria multiply faster at this temperature. 

4. To prevent any bacteria present (some may be harmful) escaping into the environment/lab. 

Differentiation


Suggestions for students who would benefit from additional support

A blank timeline is provided. You could read through the Copper and medicine activity sheet with the students and complete the timeline as you go.
Suggestions for students who may appreciate additional challenge

Students could be asked to find other references to the use of copper in medicine using the following weblinks.


http://www.copper.org/publications/newsletters/innovations/2000/06/medicine-chest.html
http://www.purestcolloids.com/history-copper.htm

Copper and MRSA – How scientists work 

Downloads 



(
Presentation


(
slide 1 – starter stimulus


(
slide 7 – statements on MRSA in hospitals

(
Investigation report  – In vitro evaluation of copper: University of Southampton 
(
Investigation report  – Clinical evaluation of copper: Selly Oak Hospital, Birmingham
(
Activity sheet A – Copper and MRSA 
(
Activity sheet B – Copper and MRSA (simplified version)
(
Information sheet A – What is MRSA? (if you have not already carried out the activity ‘What is MRSA?’)
(
Information sheet B – What is MRSA? (simplified version) (if you have not already carried out the activity ‘What is MRSA?’)

Background 

The two Investigation reports are based on real data provided by the research scientists. Please see Overview for weblinks to full reports of these investigations, and further data.

A poster with all the data and more results is available for download from:

http://www.copperinfo.co.uk/antimicrobial/downloads/uhb-icaac.pdf
Running the activity



This activity uses Presentation slides 1 and 7.

If this is the first activity you are carrying out on MRSA, show students slide 1 and briefly discuss the ‘stimulus’ questions. Now show students slide 7 and discuss the statements. If students have carried out the practical investigation ‘Comparing the antibacterial properties of metals’, their results could also be discussed.

Give students copies of ‘Investigation report A – In vitro evaluation of copper: University of Southampton’ and ‘Investigation report B – Clinical evaluation of copper: Selly Oak Hospital, Birmingham’. You may need to explain the meaning of the Latin expression in vitro (literally meaning ‘in glass’ – that is, in test tubes). Students should then answer the questions on ‘Activity sheet A – Copper and MRSA’ or ‘Activity sheet B – Copper and MRSA (simplified version)’

If you have not carried out the activity ‘What is MRSA?’, students may need copies of ‘Information sheet A – What is MRSA?’ or ‘Information sheet B – What is MRSA? (simplified version)’ in order to answer question 12.
Answers for Activity sheet A – Copper and MRSA



In vitro evaluation of copper

1
The evaluation was carried out at the University of Southampton.

2
In vitro means ‘in glass’ – that is, in test tubes.

3
The suspension was incubated for three hours to allow time for MRSA bacteria to multiply.

4
The agar plates were incubated at 37 °C because this is body temperature and provides the optimum temperature for growth.

5
a)
On copper, the bacteria survive 90 min, or 1.5 h.


b)
On brass, the bacteria survive 270 min, or 4.5 h.


c)
On stainless steel, the bacteria survive indefinitely – longer than 6 h.

6
Copper would be best.

Clinical evaluation of copper

1
The evaluation was carried out at Selly Oak Hospital, Birmingham.

2
Toilet seats made of approx 70% Cu, tap handles made of 60% Cu and door push-plates made of 70% Cu were compared with similar items with plastic, chrome and aluminium surfaces.
3
The investigation lasted 10 weeks.
4
Samples were collected 1 day per week, at 7:00 and 17:00. 

5
Samples were collected at two times during the day in order to compare the numbers of micro-organisms present following quiet and busy periods on the ward.
6
The copper-containing and non-copper-containing items were swapped round in order to exclude any effects due to preferential use of an item based on location. 
7
a)
A moist sterile swab was applied 15 times horizontally and 15 times vertically over a 5 cm ( 5 cm area using a sterile plastic template. 


b)
Each seat was sampled twice at each time point at adjacent areas so that no area was sampled twice in any one day.

8
The median value was used because there was a large variation in the results.

9
Most MRSA bacteria were found on the tops of toilet seats.

10
Most MRSA bacteria were present in the 7:00 samples.

11
a)
Yes, the use of copper-containing surfaces in hospitals could help to reduce the spread of MRSA in hospitals.


b)
In the clinical investigation, much higher numbers of MRSA bacteria were present on non-copper-containing items.
12
Other measures to help prevent the spread of MRSA in hospitals include:


(
visitors and staff washing their hands using soap or antibacterial alcohol solutions before and after having physical contact with patients


(
regular cleaning of wards


(
keeping patients who are colonised or infected with MRSA away from other patients.

Answers for Activity sheet B – Copper and MRSA (simplified version)



In vitro evaluation of copper

1
The evaluation was carried out at the University of Southampton laboratory.

2
20 °C, multiply

3
37 °C

4
a)
90


b)
270


c)
more than 360

5
Copper

Clinical evaluation of copper

1
Selly Oak Hospital, Birmingham

2
copper, plastic, chrome and aluminium
3
1, 10 

4
two, quiet/busy or, busy/quiet

5
5

6
A moist sterile swab was firmly applied 15 times horizontally and 15 times vertically over a 5 cm ( 5 cm area using a sterile plastic template.

7
big

8
tops of toilet seats

9
7:00

10
can
11
Other measures to help prevent the spread of MRSA in hospitals include:


(
visitors and staff washing their hands using soap or antibacterial alcohol solutions before and after having physical contact with patients


(
regular cleaning of wards


(
keeping patients who are colonised or infected with MRSA away from other patients.

Differentiation


Suggestions for students who would benefit from additional support

‘Activity sheet B – Copper and MRSA (simplified version)’ is provided. You may need to explain the meanings of terms such as ‘in vitro’, ‘suspension’, ‘incubated’, ‘colonies’, ‘viable cell count’, ‘sterile’, ‘sampling’, ‘range’ and ‘median’.

Suggestions for students who may appreciate additional challenge

Students could carry out further research into the antimicrobial use of copper, using the internet. Please see weblinks page for potential online resources.
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