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The current approach to treating advanced metastatic to is the use of tyrosine kinase inhibitors such as vandetanib 
(Caprelsa), the only FDA approved drug therapy for MTC, or a number of other similar drugs (with names all ending in -ib) 
that can be prescribed "off label". The question came up as to how these drugs work, which lead to a very technical 
discussion and slides by a couple of presenting doctors. That discussion is the impetus for this note, which is highly 
translated from technical gobblygook to rather plain English.... Some translation errors may occur! 

The basic approach of tyrosine kinase inhibitors is to block the "intercellular communications" that occur in the body. There 
are many types of cell signaling that take place; this approach focuses on signaling carried via the endocrine system in the 
form of hormones. Typically a cell sits in your body and receives signals which are carried by hormones secreted by your 
endocrine system. These signals tell the cell to do such things as "connect to a blood supply" or "replicate". The actual 
process by which these signals get from one of your glands to the MTC cell, and how the MTC cell reacts, is very technical 
and not necessarily helpful (in my opinion) to grasp, although MUCH time was spent trying to get us to grasp it!). bottom 
lime is that there is are thousands of little receptors sticking out through the cell wall waiting to hear the one specific signal 
each receptor is looking for, and once received, that triggers some action within the cell. The approach taken by researchers 
working in MTC research is to develop drugs that interrupt the signals that tell the cell to attach to a blood supply, and to 
replicate. The fact that there are many different drug compounds being tested (they showed a list of 12 or so different 
compounds) is a result of two things; first, there are many places along the "communication process" where a drug can 
interrupt the signal; and secondly, some of the drugs interrupt the signal at more than one place, and with better or lesser 
efficiency. There is little understanding at this point if they should be working toward a drug that only interrupts at one 
specific point, or what interruption point are "better" than others... The general consensus is that the nasty side effects of 
these drugs are caused by disrupting cell signals in healthy cells.. So a lot more research is needed to sort of clean up the 
"targeting" aspect of these "targeted therapies". 

So a patient starts taking a tyrosine kinase inhibitor, and the messages to their MTC cells start getting blocked, and 
hopefully the MTC cells stop connecting to a blood supply (a good blood supply is needed for the cell to grow and thrive) 
and stops replicating. but the MTC cell doesn't die...it tries to figure out a way around this issue. This is why many patients 
see some dramatic results when they start Vandetanib, for example, but then the results taper offend the drug becomes 
less effective overtime...the MTC cell has adjusted to its new condition and figured out how to grow again. The process 
behind this is is not really understood yet and is under study by several researchers... The thinking right now is that once 
you start on TKIs you need to stay on them for the long term as there is often a "springboard" effect if you come off, with 
the cells bouncing back to rapid reproduction to "make up" for not being able to reproduce freely. There are a number of 
new studies either underway in the labs, or being planned (these are not clinical trials, rather they are studies of either 
animal tissues, or human tumor tissue and blood drawn from MTC patients during normal testing and surgery) to better 
under the way these drugs work and what actually happens in the cells. 

There was also much discussion on dosing for these drugs; two schools of thought existed - one supported by Dr Brose of 
UPenn that patients should always be given the max dose (300 mg of vandetanib, for example) unless that brings life 
threatening side effects, and that non-life-threatening side effects should be "tolerated" by the patient so that researchers 
can better understand the effects of the drugs; almost every other doctor proposed a less severe approach, with trying to 
find a dose through a "ramping up" or other adjustment process, so that patient quality of life was maintained but the drug 
reached a point where it was having a positive effect on the disease. Interestingly, a vandetanib study showed that there's 
was little to no difference in the effectiveness of 100 or 300 mg dosing of the drug... Results across patient groups being 
treated at these levels was about the same. 

Hopefully this note makes sense. Ask questions if it doesn't. 
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