
A typical case to be solved by 
Medical Laboratory Scientists... 
An 18 year old student is brought to the 
emergency department. He has fever, 
headache and stiff neck. He appears hot 
and flushed, with rapid breathing and pulse. 
He has had flu-like symptoms for the last two 
days, deteriorating over the last 12 hours 
and has vomited once. Blood samples are 
quickly collected and sent to the laboratory 
for analysis. 

The following 4 disciplines are involved in 
the laboratory diagnosis of the patient: 

Chemical Pathology: the study 
of chemicals associated with organ 
function 

• Measuring proteins, enzymes and 
metabolite levels to assess organ 
health 

• Screening for drug abuse 

• Monitoring therapeutic drug levels for 
effective treatment 

Our patient had a lumbar puncture to 
obtain cerebrospinal fluid (CSF), which 
bathes the brain 
and spinal cord. 
Normally this is 
clear, like water, 
but in our patient 
it is cloudy. 
Protein levels are 
high, indicating 
inflammation, & glucose levels are low, 
consistent with consumption by bacteria. 

Gross Pathology & Histology: 
the study of tissues 

 
Note redness and creamy 
green pus of the brain 
affected by bacterial 
meningitis! 

 
 

Tissue samples are processed sliced and 
stained to show different structures. 
Down the microscope, we see lots of 
inflammatory cells & fluid which helps confirm 
the diagnosis 

What’s going on? 
Bacteria enter the blood & get into the CSF, 
where they grow and trigger inflammation. 

There is no room in the skull for swelling, so 
pressure builds up & damages the brain. Toxins 
and chemicals build up & can damage the 
kidneys. 

Haematology: the study of blood cells 
& clotting 

• Investigating the number, distribution 
and appearance of cells in the blood 

• Assessing proteins that help blood clot 

• Help diagnose and treat many different 
disorders 

 

  
Above right: Some of our patient’s white 
blood cells look immature, with reactive 
bubbles & bacteria. This tells us there is a 
bacterial infection! 

Microbiology: the study of bacteria 
and fungi 

• Detect and identify bacteria and fungi 
in patient samples 

• Distinguishing between normal and 
disease-causing bacteria 

• Testing antimicrobial susceptibility for 
effective treatment 

CSF from our patient is 
spread & incubated on 
an agar plate. 

When bacterial colonies 
are stained and under 
the microscope, we see 
round, pink cells in pairs. 
This is Neisseria 
meningitidis, which 
causes acute bacterial 
meningitis, a potentially 
fatal brain disease. 



What happened to our patient? 

Thanks to the work of medical 
laboratory scientists, a prompt 
diagnosis was made. The patient was 
admitted to the intensive care unit 
and given intravenous antibiotics, a 
platelet transfusion and fluids for 
rehydration. After 3 days of 
treatment, his symptoms had abated. 
Some lab tests were repeated and 
confirmed a full recovery. 

This case study describes just a few of 
the specialist fields of medical 
laboratory science. Others include: 

• Cytopathology - the study of 
cellular changes to detect 
disease 

• Molecular diagnostics - the study 
of molecular and genetic 
features of disease 

• Virology - the study of viruses and 
the disease they cause 

• Immunology -the  study of 
diseases associated with the 
immune system 

• Transfusion science - the study of 
blood components and 
production of blood products for 
safe transfusions 

 
Medical 
Laboratory 
Science 
 
Unravelling 
medical 
mysteries... 
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