
MVST BOD & NST Part 1B Thurs. 10th & Fri. 11th Nov. 2016 
Pathology Practical Class 10  

 
Problem solving exercise: An immunosuppressed patient 

 
A 19 year old student was travelling in South Africa when he was involved in a road 
accident. He was taken to hospital in a nearby town with multiple fractures and a 
serious wound to his left leg. The bleeding from the left leg could not be stopped and 
therefore he was given blood transfusions. After a number of transfusions the man 
was well enough to be flown back to the UK, where he was released from hospital 
two weeks after the accident, with an arm and a leg in plaster. 
 
A further two weeks later, he developed a fever and “flu-like” symptoms. 
 
Q1 What are the molecular mechanisms leading to fever? 
 
A blood test was taken by his general practitioner. His blood results are shown 
below: 
 

Parameter Patient Value Normal Reference 
Range 

Total white blood cells 9.9 (x109/l) 4-11 (x109/l) 

Red blood cells 4.5 (x1012/l) 3.8-5.8 (x1012/l) 

Haemoglobin 14 g/dl 13.5 – 18 g/dl 

Platelets 400 (x109/l) 150 – 450 (x109/l) 

Neutrophils 6.7 (x109/l) 2 – 7.5 (x109/l) 

Lymphocytes 2.5 (x109/l) 1.5 – 4.0 (x109/l) 

Monocytes 0.7 (x109/l)] 0.2 – 0.8 (x109/l) 

C-reactive protein 25 mg/l 0-6 mg/l 
 
Q2 Comment on any abnormalities in these results. 
 
Q3 What are the physiological functions of C-reactive protein? 
 
He made an uneventful recovery from this fever and returned to university. Ten 
years later he contacted his general practitioner again with a dry cough and episodic 
fever, which was particularly troublesome at night. He had also lost approximately 
10 kilograms (1 stone 8 pounds) during the preceding 6 weeks. Sputum stained with 
fuchsin (after washing in acid and alcohol; similar to Ziehl Neelsen) is shown in 
Figure A.  
 
Q4 What is the likely identity of these organisms?  
 
Q5 What is the name given to this stain?  
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Q6 Are there any other similarly staining organisms? 
 
He also had a severely enlarged lymph node (“swollen gland”) in his neck. A biopsy 
was taken. This had the histological appearance shown in Figure B. 
 
Q7 Describe the appearance shown.  
 
Q8. Explain the immunological processes that are causing this histological 
appearance.  
 
Q9 Do you know any risk factors that underlie this disorder? 
 
Q10 Can you correlate these risk factors with any of his previous problems? 
 
On the basis of the sputum culture and lymph node biopsy results, the general 
practitioner decided that a blood test was required. The results are shown below: 
 

Parameter Patient Value Normal Reference 
Range 

Total white blood cells 6.8 (x109/l) 4-11 (x109/l) 

Red blood cells 3.5 (x1012/l) 3.8-5.8 (x1012/l) 

Haemoglobin 12.9 g/dl 13.5 – 18 g/dl 

Platelets 124 (x109/l) 150 – 450 (x109/l) 

Neutrophils 5.4 (x109/l) 2 – 7.5 (x109/l) 

Lymphocytes 0.75 (x109/l) 1.5 – 4.0 (x109/l) 

Monocytes 0.7 (x109/l)] 0.2 – 0.8 (x109/l) 

C-reactive protein 85 mg/l 0-6 mg/l 

CD4+ T lymphocytes
   

0.12 (x109/l) 0.7 – 1.1 (x109/l) 

CD8+ T lymphocytes 0.42 (x109/l) 0.5 – 0.9 (x109/l) 

B lymphocytes 0.11 (x109/l) 0.2 – 0.5 (x109/l) 
 
Q11 Comment on each of the abnormalities in these results and provide possible 
explanations for them.  
 
Q12 What further test would now be appropriate? 
 
An ELISA test was performed and the outline of this test is shown in Figure C. The 
patient’s serum was compared with the two sera shown. The patient’s serum 
behaved like the anti-gp120 serum in this test. 
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Q13 What are the principles of an ELISA test? Provide 6 sets of appropriate phrases 
to explain what is occurring in each step of this test (appropriate for boxes 1 to 6 in 
Figure C [please do not write on the photograph]). 
 
Q14 How do you think he contracted this condition? 
 
Figure D shows a graph of his CD4+ T cell count over the preceding 10 years. 
 
Q15 Explain the interaction between this viral infection and the CD4+ T cell changes. 
 
Q16 Explain the changes in CD4+ T cell count shown on the graph. 
 
Q17 In what ways are CD4+ T lymphocytes central to immunological processes, in 
particular with respect to interactions of CD4+ T-cells with (i) B cells, (ii) 
macrophages and (iii) CD8+ T cells?  
 
Q18 To which organisms may a deficiency in each of these responses give increased 
susceptibility? 
 
Four months after successful treatment of the chest infection, he developed 
headaches and photophobia (avoidance of light in the eyes). While in hospital for 
investigation, he developed the condition shown in Figure F and died. An autopsy 
was performed.  
 
You are provided with images of the microscopic appearance of his meninges 
(Figure E) and the macroscopic appearance of his lungs (Figure F).  
 
Q19 What are the likely causes of death? 
 
Q20 Explain why there is an increased susceptibility to bacterial infection, giving the 
appearances in Figure F.  
 
Figure G shows the interaction between the virus and CD4, acting as its receptor on 
T cells. Other cells, such as megakaryocytes and monocytes also express CD4.  
 
Q21.What would be the effects of infection with this virus on CD4-expressing (i) 
monocytes and (ii) megakaryocytes? 

 

http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf
http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf
http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf
http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf
http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf
http://www.path.cam.ac.uk/partIB_pract/Class%2010.pdf

