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Teacher case notes

Mr Patel

Suitable for KS3 or KS4. This case focuses on the lack of organ donors from ethnic minorities. Students must carefully evaluate the treatment costs and availability, and the impact on lifestyle to determine what is best for this particular patient. 

Mr Patel is 35, a chef and very overweight. He was diagnosed with type 2 diabetes five years ago.

Symptoms

His symptoms include:

· swollen ankles, feet and hands

· shortness of breath

· an increased need to urinate, particularly at night 

· itchy skin 

· nausea.

This could indicate problems with his liver, kidneys or heart. The students should suggest some of the following tests:

· blood tests 

· urine test 

· MRI or ultrasound scan

· blood pressure.

He has high blood pressure and the blood tests indicate that less than 30% of waste products have been filtered out of his blood and there is protein in his urine. This suggests he has kidney disease but not kidney failure.
In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle

· counsel the patient on why lifestyle changes are so important. 

Causes

Mr Patel has kidney disease but it has not yet led to kidney failure. The most common causes of kidney disease are diabetes and hypertension (high blood pressure). Studies have shown that diabetes causes around half of all cases of kidney failure, and high pressure causes just over a quarter of cases.

Kidneys carry out several important functions within the body, such as filtering waste products from the blood and regulating blood flow. High phosphate levels cause itching skin and high levels of toxins in the blood may cause nausea.

Possible treatments

Treatment of kidney disease is necessary to prevent kidney failure. Kidney failure can only be treated with dialysis which is extremely expensive and severely restricts lifestyle or by kidney transplant. 

Mr Patel is from South Asia, there are very few transplant donors from South Asian and African Caribbean populations and so it is unlikely that he will find a donor. Therefore he it is especially important that he focus on lifestyle changes, for example: 
· reducing high blood pressure

· low phosphate diet

· exercise.

In addition to this he may need the following treatments:
· correction of phosphate balance

· antihistamines

· antiemetics

· drugs to reduce anaemia, oedema and high blood pressure

· vitamin D supplements. 

Information about organ donation – http://www.giveandletlive.co.uk/en/.

Yolande

Suitable for KS3 or KS4. This can be presented in a less challenging way for KS3 by removing the focus on the genetic explanation of how it is inherited. Increased challenge for KS4 can be added by asking students to come up with ideas about why natural selection hasn’t led to the sickle cell disease dying out (natural selection normally reduces the incidence of harmful genetic traits, yet sickle cell is relatively common).

Symptoms

Yolande is five years old; she is a bit small for her age and often gets infections. Recently she went on holiday to the Alps and suffered the symptoms below. One of her parents was originally from Nigeria and also occasionally suffers these symptoms:

· severe abdominal pain

· gradually worsening joint and bone pain 

· breathing difficulties

· stabbing chest pain.

This could be attributed to a variety of childhood illnesses. The students should suggest some of the following tests:

· physical examination 

· blood pressure 

· blood tests.

The blood tests reveal low oxygen levels and abnormally shaped cells indicating that Yolande has sickle cell anaemia. 

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· use their knowledge of the genetics/inheritance to explain how the disease is inherited

· evaluate the treatment options considering the social, ethical and economical considerations

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle.
Causes

Sickle-cell disease is a genetic condition where the gene for haemoglobin mutates. If an individual inherits the mutation from both parents they will have sickle-cell disease; if they inherit only one copy they develop the less serious sickle cell trait. The disease is characterised by periodic sickling crises where the red blood cells become malformed, clump together and are unable to carry oxygen. 

Possible treatments

· oxygen 

· pain killers 

· antibiotics 

· blood transfusions 

· drugs, e.g. hydroxyurea and erythropoietin 

· bone marrow transplant.

Most of the treatments for sickle cell anaemia involve preventing sickling crises and complications. Severe crises can cause organ damage if untreated. Children with sickle cell anaemia have an increased risk of infections and stroke.

Prevention measures should include preventing infections (possibly taking antibiotics), getting regular vaccinations against flu and pneumonia and controlling diet and exercise.

Social, ethical and economic considerations

· Sickle cell crises are very painful so pain management is important. Mild pain can be treated with paracetemol and for acute pain management opiates like morphine are an option. However, long term use carries the risk of addiction. Cognitive behavioural therapy can be useful for dealing with chronic (long term) pain management but may not be suitable for younger children.
· Bone marrow transplant is the only cure for sickle cell disease but it is an extreme form of surgery and carries significant risks e.g. stroke, seizures, jaundice, problems with eyes, stomach and skin. This treatment has the highest economic cost.
· Hydroxyuera helps reduce the frequency of sickle cells but can increase the risk of infections and can cause fatigue so is not suitable for everyone.
· Blood transfusions can reduce the symptoms of anaemia and are sometimes used to treat children with a high risk of stroke.
Why does sickle cell disease persist? 

Sickle cell disease appears to offer some protection from malaria (the world’s biggest killer) and so there is an advantage (selection pressure) to inheriting at least one sickle cell allele. (Malarial parasites invade the red blood cells, sickled cells cannot carry the parasite). 

Jenny and Richard

Most suitable for KS4. This case is complex to diagnose and it is particularly good for students who are interested in debating ethical issues and will appreciate the impact of the testing decisions on the patients.

Symptoms

Jenny is 25 and caring for her father Richard 42 who has recently been suffering from depression and severe mood swings. Richard’s mother and grandmother died in their 40s with similar symptoms. In addition his symptoms include:

· stumbling and clumsiness 

· lack of concentration 

· twitching 

· difficulty in speech and swallowing 

· weight loss.

Richard could be suffering from a neurological condition like Parkinson’s disease or early onset dementia or a genetic disease such as Huntington’s disease, all of which can be inherited.

The students should suggest some of the following tests:

· blood tests

· MRI scan

· psychological evaluation.

The blood tests reveal that Richard has Huntington’s disease. There is no cure for this disease. Jenny has a 50/50 chance of also inheriting the disease. The team is going to play the role of genetic counsellor and advise Jenny as to whether she should be tested to see if she also has the disease. 

In the final presentation the team should:

· explain the diagnosis to Jenny using their knowledge of the organ system involved to explain why the symptoms occur

· explore the options with Jenny to see if she should have the blood test 

· make sure that she understands the implications of this knowledge and is prepared to receive the test results. 

Causes

Huntington's disease is an inherited disease caused by a faulty gene. The faulty gene leads to a damage of the nerve cells in areas of the brain which leads to gradual physical, mental and emotional changes. Symptoms usually appear between the ages of 30 and 50 but may not appear until the person is 80.

Possible treatments

There is no cure for this disease at present. Each person whose parent has Huntington's disease is born with a 50/50 chance of inheriting the faulty gene. Anyone who inherits the faulty gene will, at some stage, develop the disease but it is not possible to tell from tests when.

The decision about whether or not to be tested for Huntington’s disease requires careful consideration and the implications for siblings, partners and children (or whether to have them) should be considered. 

Useful links

· The Huntingdon’s Disease Association – http://www.hda.org.uk/charity/whatishd.html 
· Genetic testing for Huntington’s disease – http://www.lkwdpl.org/hdsa/hdtest.htm  
Larry

Most suitable for KS4. This is possibly the most complex to diagnose since the underlying cause of the liver failure symptoms is not obvious. It is particularly good for students who are interested in debating ethical issues and will appreciate that often treatment decisions have to be based on economic factors or specialists’ personal judgement of the evidence. 

Symptoms

Larry is 55 and a haemophiliac. He has a grown-up family, works for an oil company and often travels abroad but rarely drinks alcohol. His symptoms are:

· tiredness

· swelling in his lower legs

· his skin has a yellowish tinge

· itching

· he bruises easily.

The yellow tinge to the skin indicates problems with his liver but there could be a variety of causes. 

The students should suggest some of the following tests:

· blood tests

· blood pressure

· ultrasound

· liver biopsy.

An ultrasound rules out deep vein thrombosis but blood tests reveal poor liver function, and the biopsy shows that there is severe scarring on the liver indicating cirrhosis of the liver. The consultant has suggested that the severe level of liver damage is consistent with the cirrhosis caused by alcoholism. Larry claims he does not drink alcohol and yet his liver is so damaged he needs a liver transplant. Why is his liver affected in this way?

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· decide if Larry should be offered a liver transplant 

· evaluate the treatment options considering the social, ethical and economical considerations

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle

Causes

Larry has contracted hepatitis C which is a blood-borne virus that can cause significant damage to the liver and other areas of the body, e.g. the brain.

Hepatitis C was only discovered in the 1980s and it was not possible to detect it in blood samples until 1991. Haemophiliacs need regular transfusions of blood products to allow their blood to clot. In the 1980s the NHS bought blood stock from the USA where donors are paid for their blood and some unfortunate haemophiliacs contracted hepatitis C from contaminated blood before the problem was discovered. It is a relatively newly identified disease and there are still many aspects of it that are little or poorly understood. 

Possible treatments

· pegylated interferon 

· ribavirin

· in extreme cases liver transplant

· stop drinking alcohol, maintain a healthy weight and practice safe sex. 

Treatment may not be advisable for some patients, including those with certain pre-existing medical conditions and pregnant women.

Social, ethical and economic considerations

Should Larry be offered a liver transplant? There are very few organs available for transplant – is Larry a priority case? Students should consider his lifestyle, his family circumstances and the observations of the consultant.

Useful links

· Information about organ donation – http://www.giveandletlive.co.uk/en/
· Hepatitis C symptoms – http://www.nhs.uk/Livewell/hepatitisc/Pages/Symptomsofhepc.aspx 
Dr Connor

Suitable for KS3 or KS4. This is fairly straight forward but raises awareness that a fit and healthy person can still have a heart attack. Increased challenge for KS4 can be added by asking students to focus on stem cell treatments as an option.

Symptoms

Dr Connor is a 48-year-old female diabetic who is normally healthy and runs marathons. She has had bad flu. Although she no longer has flu she has been feeling quite unwell and hasn’t responded to antibiotics. Her symptoms are:

· shortness of breath, dizziness

· clammy, sweaty, and grey complexion

· nausea and vomiting

· restlessness and intermittent mild chest pain

· coughing. 

This could be another viral infection but the chest pain could indicate heart problems. 

The students should suggest some of the following tests:

· ECG (electrocardiograph) 

· blood tests 

· a chest X-ray.

The blood tests rule out an infection but show high levels of creatine kinase (an indicator for heart attack) and the ECG is abnormal. Dr Connor has suffered damage to her heart muscle and is offered a place on a clinical trial using stem cell therapy.

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present the treatment options so that Dr Connor can decide if she wishes to take part in the clinical trial

· consider the social, ethical and economical considerations of taking part in a clinical trial using the patient’s own stem cells 

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle.
Causes

Dr Connor has had a heart attack – 20% of heart attacks go undetected and in women with diabetes the risk of heart attack is four times greater. She has damage to her heart muscle which if not treated will lead to heart failure.

Possible treatments

· thrombolytics

· aspirin

· beta blockers

· angiotensin-converting-enzyme inhibitors (ACE inhibitors)

· statins

· coronary angioplasty or coronary artery bypass graft (CABG)

· exercise programmes

· stem cell therapy using either own stem cells or donor stem cells.

Social, ethical and economic considerations

Stem cell therapy is a possible treatment for damaged heart muscle. This is an experimental treatment; the team should evaluate this as an option for their patient and discuss their reasoning and focus on the ethical issues associated with taking part in double blind clinical trials – is it right to experiment on human beings? Is it right that some patients will receive a potentially life saving treatment and others will be given a placebo?

In this case trials have been conducted using the patient’s own stem cells not donor stem cells and the teams should highlight the difference and discuss why there are less reservations about using this treatment than using donor stem cells.

Useful links

· BBC news report on stem cell heart cure trial – http://news.bbc.co.uk/1/hi/health/4326698.stm 

· Donor stem cell therapy trial for heart attack patients – http://www.sciencedaily.com/releases/2007/03/070327144302.htm
Ms Lacey

Suitable for KS3 or KS4. Care should be taken to determine if class members have a friend or relative who has suffered/is suffering from leukaemia. Extra challenge for KS4 can be added by focusing on the ethics of stem cell treatments and the difficulties in securing donor bone marrow tissue, particularly from ethnic minorities (posing the confrontational question – why do people from ethnic minorities have less chance of surviving leukaemia?).

Symptoms

Ms Lacey is 15 and started to feel very ill in the last few weeks.  Her symptoms include:

· pale skin 

· repeated sore throats

· tiredness and aching with pain in the joints
· abnormal bleeding from the gums and nosebleeds

· loss of appetite and weight

· bruising more easily than usual without any apparent cause.

This could be anaemia, leukaemia, sickle cell or a variety of infections.

The students should suggest some of the following tests:

· physical examination

· blood tests

· CT scan

· X-rays

· bone marrow test.
The blood tests show reduced numbers of red blood cells and very low numbers of lymphocytes which are all malformed. Ms Lacey is suffering from acute lymphocytic leukaemia.

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· consider the social, ethical and economical considerations of the treatment options and site the advantages and disadvantages of bone marrow or stem cell transplants

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle.

Causes

Leukaemia is a cancer of the blood. White blood cells, red blood cells and platelets are produced by stem cells in the bone marrow, the soft spongy centre of bones. In leukaemia, some blood cells do not grow properly, but remain within the bone marrow and continue to reproduce in an uncontrolled way. These cells fill up the bone marrow and prevent it from making healthy white blood cells. 

This means the body is less able to fight off infections. Low numbers of red blood cells cause anaemia, which can result in breathlessness and fatigue. A lack of platelets can lead to problems with the blood-clotting system, resulting in bruising. Leukaemia is the most common childhood cancer.

Possible treatments

· chemotherapy

· radiotherapy

· anti-nausea medication

· bone marrow or stem cell transplant

· monoclonal antibodies

Social, ethical and economic considerations

Chemotherapy and radiotherapy are used to destroy the malfunctioning stem cells in the bone marrow. However, these treatments also have very distressing side effects and long term effects.

Bone marrow or stem cell transplant is a possible treatment. Before a transplant takes place, the patient’s bone marrow is destroyed through total body radiation. This may also affect other tissues such as the ovaries and testes leading to infertility. 

Bone marrow transplant requires a matched donor (whose cells are compatible with the patient’s) to donate some of their stem cells. Matched donors may be found among close relatives such as brothers or sisters, or can be from an unrelated donor. They must undergo an operation to remove bone marrow from their sternum.

Useful links

· Report on discovery of cancer stem cells which cause leukaemia – http://www.mrc.ac.uk/NewsViewsAndEvents/News/MRC004329 

Mr Moore

Suitable for KS3 or KS4. This is a good one for boys who may not realise the damage an ulcer can do and how easy it is to control through life style factors.

Symptoms

Mr Moore is a 35-year-old male smoker. He is a management consultant who travels a lot. He is often entertaining clients and drinks quite heavily. His symptoms include:

· belching 

· painful stomach aches 

· loss of appetite 

· nausea  and vomiting 

· loss of weight.

This could be a stomach upset, peptic ulcer or stomach cancer.

Students should suggest some of the following tests:

· barium swallow 

· gastroscopy 

· H. pylori tests.

The blood test results show the presence of H pylori, other tests rule out cancer. Mr Moore has a peptic ulcer. 

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle

· counsel the patient on why lifestyle changes are so important. 

Causes

Peptic ulcers are often caused by infection with Helicobacter pylori or H. pylori. This infection is quite common; about half of the world's population is infected. These bacteria cause the stomach to make too much acid, which damages the lining of the stomach or duodenum and can cause the ulcer. 
Possible treatments

Treatment focuses on reducing the stomach acid and removing the bacteria. Possible treatments include:

· antibiotics

· proton pump inhibitors

· zantac and tagamet.

Lifestyle considerations

Antibiotics will kill the bacteria but the symptoms can return if the underlying lifestyle causes are not treated. Lifestyle changes that patients can make to help ulcers heal and prevent them coming back include:

· reducing spicy foods and coffee
· cutting out alcohol 

· stopping smoking 

· not taking painkillers like aspirin and ibuprofen.
Laura

Suitable for KS3 or KS4. This is most suitable for KS3 students however increased challenge for KS4 can be added by asking students to focus on stem cell and monoclonal antibodies as treatments options.

Symptoms

Laura is 32 years old and has a family history of irritable bowel syndrome. She has been trying to control her symptoms through diet but this hasn’t made much difference. Her symptoms are:
· severe abdominal pain 

· diarrhoea 

· weight loss 

· rectal bleeding.

This could be irritable bowel syndrome, bowel cancer or inflammatory bowel disease (colitis or Crohn’s disease). The students should suggest some of the following tests:

· blood tests 

· barium enema – this will rule out bowel cancer

· colonoscopy – this will help distinguish between colitis and Crohn’s disease

· gut biopsy – this will rule out bowel cancer

· sigmoidoscopy.
The blood tests show high levels of white blood cells and the colonoscopy indicate Laura has Crohn's disease. 

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present a cost effective treatment plan that takes into account the social, ethical and economical considerations of the treatment options and site the advantages and disadvantages of monoclonal antibodies or stem cell transplants

· counsel the patient on why lifestyle changes are so important. 
Causes

Crohn's disease is difficult to diagnose as there is no biochemical test to confirm diagnosis. It is closely related to ulcerative colitis. It begins with inflammation, often in the lower part of the small intestine (ileum) or in the colon which leads to ulceration. Crohn's disease can develop in several places simultaneously, with healthy tissue in between but in ulcerative colitis inflammation occurs uniformly throughout an affected area. 

No one is quite sure what triggers inflammation in Crohn's disease but 20% of people have a family member who also suffers, scientists have identified more than one gene associated with Crohn’s disease.

Possible treatments

· drugs, e.g. steroids or anti-inflammatory medication 

· tube feeding of food enriched with supplements to replace lost nutrients 

· drainage of damaged area 

· surgery 

· immunosuppressive drugs

· monoclonal antibodies

· stem cells. 

Useful links

· Outlook for Crohn’s sufferers improves due to new treatments –http://www.sciencedaily.com/releases/2008/10/081006092639.htm 

· Stem cells heal chronic inflammation – http://www.sciencedaily.com/releases/2008/07/080718081241.htm
Mr Aslan 

Most suitable for KS3 students who should consider that medical treatments alone are not the complete answer, changes in lifestyle are likely to have more impact.

Symptoms

Mr Aslan is a 60-year-old male who has smoked 20 cigarettes a day since he was a teenager. His symptoms are:

· bad colds and bronchitis every winter 

· persistent cough

· breathlessness during exercise

· fatigue and weight loss 

· no known allergies. 

This could be one of a number of lung conditions. The students should suggest some of the following tests:

· pulmonary function testing (PFT)

· chest X-ray 

· Blood tests

· sputum examination.

The tests above indicate reduced lung function and high levels of carbon dioxide in the blood suggesting Mr Aslan has emphysema. 

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle.

Causes

Emphysema on its own is not a fatal disease but it does severely reduce lung function and so sufferers are at risk of other respiratory diseases. Smoking causes the alveoli to lose flexibility and collapse, excess mucus blocks the airways further preventing gas exchange. This leads to abnormally high levels of carbon dioxide in the blood. As his heart is working harder it will enlarge, which could lead to heart failure. 

Possible treatments

· stop smoking, take exercise and diet 

· use oxygen 

· lung transplant 

· surgery to reduce lung volume. 

Mr Brown

Most suitable for KS3 students who should consider that medical treatments alone are not the complete answer, changes in lifestyle are likely to have more impact.

Symptoms

Mr Brown is a 55-year-old male. He is a smoker and a little overweight due to a sedentary lifestyle. The symptoms of his illness are as follows:

· severe chest pain as if someone has put a heavy weight on his chest for 1–10 minutes 

· pain usually starts in his chest and then spreads to his shoulders, neck and throat 

· the pain occurred while he was walking up the hill on his way home from work

· nausea, excessive sweating and breathlessness. 

The students should suggest some of the following tests:

· exercise ECG (electrocardiogram)

· blood tests 

· chest X-ray 

· echocardiogram

· coronary angiogram.
Mr Brown could either be experiencing a heart attack or be suffering from angina. The blood tests rule out heart attack but indicate high cholesterol levels and anaemia which suggest that the he is suffering from angina. An echocardiogram or coronary angiogram would help to confirm this.

In the final presentation the team should:

· make a diagnosis using their knowledge of the organ system involved to explain why the symptoms occur

· present a cost effective treatment plan that considers preventative measures, takes into account the patient’s needs and best suits the patient’s age and lifestyle.

Causes

High cholesterol levels lead to plaque formation on the walls of the arteries which narrow the coronary arteries causing reduced blood flow to the heart. This in means that the heart receives too little oxygen which can eventually lead to the heart muscle dying (heart failure).

Possible treatments

· drugs, e.g. aspirin or beta blockers 

· angioplasty 

· coronary bypass 

· heart transplant should angina lead to heart failure 

· lifestyle changes, e.g. exercise, diet or stress reduction 

· gene therapy: a new treatment with a low success rate 
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