Aspergillus Patients meeting – April 2011
Watch the meeting here: http://www.ustream.tv/channel/aspergillosis-patients-meeting
This month we had 2 speakers from the same department. Caroline Moore is the Deputy Director of the Regional Mycology Centre we run here at Wythenshawe, and Nicola Duddy is a Senior Clinical Scientist at the same centre. The Regional Mycology Centre carries out a number of laboratory roles specifically for the detection & identification of fungal infections and checks blood levels of antifungal medications in all of our patients at regular intervals.

Nicola opened the talk with and explanation of the different types of samples we take (sputum, Bronchoalveolar Lavage (BAL))  and how we process them to detect fungi. 

Culture (Sabouraud Agar) –  takes several days to grow
If something grows we needs to identify what it is, in particular what species it is as different species need to be treated by using different antifungal medication – this allows us to treat an infection with the right antifungal straight away.

The fungi are stained (so we can see all important structures) and looked at under a microscope.

Various structures vary in type, size & shape according to which species they are – we can use these to tell which species we are dealing with. Sounds easy – it can get complicated so skill is often needed. In some cases we have to use further techniques to get a positive identification e.g. Polymerase Chain Replication (PCR) is quick and quite specific, though far more expensive than microscopy.

The team provided slides & microscopes so that members of the audience could look at samples for themselves.

Once isolated & identified  we look at how sensitive the fungus is to our antifungals – this is called finding the Minimal Inhibitory Concentration (MIC) for a given fungus isolated from a patients using a range of antifungal drugs. This is the amount of drug that is the minimum required to stop the growth of the fungus. Some fungal isolates are more resistant to particular antifungal and it is important we do not use the drug that the fungus is resistant to! Using this technique we can quickly tell the doctors which drug to use to most effectively treat each infection.

Caroline now took up the talk and gave a detailed account of  why it is important to check the levels of antifungal drug that are in each patient's blood – Therapeutic Drug Monitoring (TDM).  The aim is to maximise the effectiveness of the drug a patients is taking and minimise the side effects. 

Some drugs make this harder to achieve than others.

Some drugs have a very narrow 'therapeutic window'  and are only functioning at their best if the level of drug in blood is kept within a very small range – this needs very careful monitoring . Other drugs give very variable blood levels for different patients even if they are all taking the same dose!

If we find drug levels are low we have 2 problems 

1. the patients symptoms may start to get worse as the fungus is not being treated effectively

2. low drug levels encourage drug resistance to develop in the fungus – in the long term necessitating a change of antifungal

High levels of drug will increase the chances of severe side effects.

Pharmacokinetics: what your body does to the drug you are using – how it gets in, through and out the other end.

1. Linear kinetics: very predictable. e.g. when you double the drug dose it will result in a doubling of the blood levels of the drug in all patients

2. Non-linear kinetics: very unpredictable. 

· Different patients taking the same dose can have blood levels a thousand fold different!

· If we give a 25% increase in the dose to a particular patient it can result in a doubling of blood levels – we have to proceed slowly  carefully.

3.    Steady state: we have to reach a nice steady, stable blood level

How do we measure drug levels?

1. HPLC – very sophisticated & accurate and very expensive

2. Manual bioassay – cheaper but time consuming

We use both methods as appropriate.

Itraconazole: 

· Non-linear kinetics and 2 weeks to reach steady state.

· As drug levels increase, side effects increase (Research done here Dr William Hope)

· Clinical results (2009) only 40% samples were in the right range, 40% were too low and 20% too high – emphasising the importance we keep checking blood levels

Voriconazole:
· Non - linear kinetics in adults (linear in children)

· Steady state takes 5 days

· Huge range of blood levels in patients taking same amount of drug (1000x)

· The higher the level in blood , the better the change of a successful course of treatment

· Neurological side effects usually caused by high blood drug levels (90% get these side effects at 8mg drug /l of blood)

Posaconazole:
· Linear kinetics – easy to control

· Steady state – 7-10 days

· Clinical results taken up to 2009: 34% too low, 40% good, 25% too high

Questions followed for 20 minutes. Many of these questions come over well in the recordings, but these included;

· The best time to take antifungals prior to blood levels being taken at clinic

· Does Aspergillus look the same growing in lung as it does when growing on your wall at home

· Long period of low drug levels is a pretty good indicator that a patient will develop resistance – we use this to predict an infection getting worse

· Positive sputum samples do not necessarily mean Aspergillus infection – repeated positives over several months are more accurate but doctors will look at the results of a range of diagnostic tests before coming to a conclusion.

· Likewise precipitans tests (looking for antibodies that you body produces against Aspergillus) can be positive for everyone as we are all exposed to some fungi most of the time, and some people can grow fungi in their lungs without it being invasive.

· Do we warn people to expect side effects if we find drug levels are very high? We don't as a matter of course and all patients should be reading the information that comes with their drugs which describe common side effects so they are informed. 

· What does a 'weakly present' result mean? We would normally make a note of this and take another test at the next clinic.

Tea & coffee was taken & many participants took the opportunity to look at the slides down the microscopes provided.

A presentation of the new drug interaction database (launching soon) was planned for the last session but unfortunately the hospital computer could not access the internet so we had to forgo that presentation for another day.

Meeting closed at 2.45pm
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