Responding to Questioning of Evidence Based Medicine _More Attacks on Science?

A further article questioning scientists and the scientific method has arisen, this time in the form of questioning of evidence based medicine.  A few matters need clarification.
A.  While not a medical doctor I am familiar with the Alexander Fleming and his role in the development of penicillin as an agent to cure bacterial infections in the human body.  Fleming played a very minor role in the clinical trials that led to the preparation of penicillin as a drug that could be used to kill bacterial infections in the human body.   Fleming identified the antibacterial action of the penicillin fungus in a Petri dish.  In the fullness of time as it turned out a notable, wonderful discovery, but a long way from providing a drug to inject into humans to kill a bacterial infection or one they could take orally to kill an infection.  The development of penicillin into the effective antibiotic drug so familiar to us today was really the work of and Australian Howard Florey and a German Ernst Chain. They extracted the active ingredient from the penicillin fungus and concentrated it so it could be used in clinical trials.  They had the insight and imagination to realise that such a drug could operate successfully within the human body without killing the patient.  It was Florey who had the foresight of developing antibiotic agents and it was this foresight that drove his search and realisation of what Fleming had really discovered.   
Florey and Chain used evidence based medicine to test the lethality of the penicillin on mice first.  They found the penicillin did not kill the mice.  Then there is a gripping story of injecting mice with lethal pneumonia bacteria and how after several days all the mice with no penicillin were dead.  All the mice with penicillin were fine and running around, despite having been injected with the deadly pneumonia bacteria.  It was time to move onto clinical trials.  They used penicillin on several gravely ill patients who were near death with mixed results.  They realised, despite the amount of penicillin they were producing they would need more, so with their small budget, they upped production turning the intricate workings of the lab used to extract the penicillin into a virtual factory.  They saved several lives of critically ill patients suffering from advanced severe bacterial infections.  One day Alexander Fleming came to visit Florey in his lab, as Fleming had heard of the trials.  Fleming had a friend in severe trouble from a bacterial infection and near death.  He asked Florey to help.   Florey gave him some of the precious reserves of penicillin to save his friend.  This turned out to be a valuable turn of events as Fleming had some powerful friends in the War Ministry.  The value of having such an effective medicine to treat wounded soldiers was clear.  Suddenly Florey and his team had all the funds and resources they needed and eventually US companies were given the responsibilities of mass producing penicillin.   The downside was that all of Florey’s and Chain’s original insight and imagination to develop antibiotics and the intricate scientific work to extract the active ingredient from the penicillin fungus and then do the toxicity tests on animals and the initial clinical trials was all forgotten.  Most of the credit for developing penicillin went to Fleming, who really was a late on the scene and he was not the one who had the insight and imagination to develop antibiotics.  No doubt in war time credit for such a wonderful discovery was more likely to go to a British subject than an Australian and German.
The conclusion is that:

1. Evidence based medicine is the only sensible and logical way to go.  To trust people’s lives and health to other methods is not really ethical.

2. Fleming was a bad example of a person who did not use evidence based medicine.
B.  The graphs produced (see below) are indeed potentially a serious problem and not unknown.  This is why all scientific papers are put through rigorous refereeing processes.  Normally the refereeing processes are at several stages.  A rigorous process takes place among work colleagues when the data is being analysed.  Usual practice is that data is not discarded without good reason.  Having written several scientific papers it is a rigorous process to discard data.  The omission of a data point has to be passed by the statistician and then usually another scientist consulted to agree with the process.  In the example given, it would be highly irregular to discard the three points indicated, unless they were caused by an equipment failure or because they were taken at very different temperature or some other factor which gives clear cause for doing so.  Once the data is analysed and the paper written the paper goes through internal review.  Certainly reviewers have a keen eye for spotting things which are not quite right.  Once the internal review is completed an external review is undertaken.  So it is not that easy to simply discard points to get the right result.  Of course outliers can be interesting as they can provide useful information sometimes.  
The example given somewhat underestimates the professionalism of scientists.  To compare them to students who are told not select there data again underestimates the commitment of scientists to their profession and their responsibilities.  In the medical field, they realise that people’s lives and health could be directly influenced by how they plan their experiments, analyse the data and interpret the results. While there have been a few instances of deliberate scientific fraud they are relatively rare and the refereeing process usually finds them out in the long run.
C.  There appears to be some confusion about what is evidence based medicine.  The article only talks about part of evidence based medicine.  The article is largely about the use of large scale trials of complex issues to detect general trends and risk factors for diseases and conditions with very complex origins and causes.  Detecting general trends and risk factors for some diseases and conditions can be a difficult as there are often multiple causes and a simple cause and effect process is not operating for some of these diseases and conditions.  For example, most cancers and Alzheimer’s fall into this category, as unlike a bacterial infection, the onset of these often cannot be predicted accurately or associated with one specific cause.   In these cases it becomes necessary to use sophisticated statistics to glean as much information as possible from the available data.  This does not necessarily seem a bad thing, as the statistics can be used to maximise the information from the available data and perhaps indicate where more reliable experimental methods can be directed to give better answers.
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Another problem with EBM's approach of trying to use only the "best evidence" is that it cuts down the amount of information available to doctors and patients making important treatment decisions. The evidence allowed in EBM consists of selected large-scale trials and meta-analyses that attempt to make a conclusion more significant by aggregating results from wildly different groups. This constitutes a tiny percentage of the total evidence. Meta-analysis rejects the vast majority of data available, because it does not meet the strict criteria for EBM. This conflicts with yet another scientific principle, that of not selecting your data. Rather humorously in this context, science students who select the best data, to draw a graph of their results, for example, will be penalized and told not to do it again. 


