
 

 

 
A Novel Approach for Preventing Neurological Disease Associated with Blood-Brain Barrier Pathology 

 
The Problem 
 
 
 

The strategy for treating disease has not changed markedly since the rise of modern pharmaceuticals in the 
past 50-100 years. The vast majority of drugs have been and continue to be disease modifying agents. They 
treat symptoms but they do not cure, and so they must be taken chronically. As they are merely 
suppressing symptoms, they may be only partially effective and can also carry strong side effects, leaving 
the patient in a limbo state: not quite sick, not quite healthy, constantly medicated to stave off a decline into 
full-blown illness. The costs of chronic treatment, to the patient and to our medical system, are enormous. 
 

Consider, for example, the two diseases that we are first targeting in our novel therapeutic approach: age-
related dementia and post-traumatic epilepsy (PTE). For both, there is currently no diagnostic method 
to predict who will acquire the disease. We know that certain populations are at risk. If you are at risk, you 
may get it and you may not. We simply wait until severe, late-stage symptoms appear, and then do what we 
can to manage them with a variety of drugs. 
 

In contrast to slow changes in clinical approaches, fundamental biological research has advanced at a startling 
pace. Compared to 50 years ago, we can now peer into the detailed molecular mechanisms that cause disease, 
and in doing so understand that many diseases don’t appear at random, but rather are triggered by previous 
life events which set in motion biological changes that only later manifest as pathology. For example, for 
the past 10 years we have been studying a variety of different diseases that cause acute damage to the 
brain, such as traumatic injury (TBI), stroke, and brain tumors. While each of these diseases are quite different 
in the immediate treatment, the long-term outcomes for patients  are  remarkably  similar:  regardless  of  the  
type  of  brain  injury,  patients  show  a  non-specific  set  of  later pathology, ranging from mild cognitive 
decline and neurodegeneration to, in the most severe cases, appearance of chronic epilepsy1–6. These 
pathological endpoints appear after the patient has fully recovered from the initial injury, weeks to months or 
even years later7–10. Patient outcomes in traumatic brain injury (for example after a car accident) illustrate this 
point effectively. Each year there are approximately 2 million cases of traumatic head injury, and 10-40% of 
these patients later go on to develop epilepsy, while an even larger number show cognitive 
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impairment11,12. Yet despite the clear link between head injury and epilepsy, there is no therapeutic approach 
to predict or prevent post- traumatic disease: no diagnostics to predict which post-injury patients are at risk, 
no drugs to prevent disease progression. Rather, post-traumatic epilepsy patients are only diagnosed once 
chronic seizures appear, and then are placed on anti-epileptic drugs which often fail to control seizures and 
impose strong cognitive side effects13. 
 
Our approach to this problem is completely different. Through sustained research, we have identified the 
common biological mechanisms that cause the brain to become reorganized and pathological after injury. By 
understanding these earliest stages of disease progression, we developed new therapeutics to target the 
pathways that induce pathology, thereby preventing post-injury changes. In other words, our approach is 
to prevent brain pathology before it starts, rather than chronically treating symptoms after disease has 
already progressed to a late, irrevocable stage (Figure 1). 
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