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Abstract (Summary)

Presence of these biomarkers -- proteins produced by an injured brain -- could end up determining the future 
treatment of the estimated 1.4 million athletes, car-crash victims and others in the U.S. who are treated for brain 
injuries in emergency rooms each year, in addition to hundreds of thousands of soldiers injured in blasts. 

(c) 2010 Dow Jones & Company, Inc. Reproduced with permission of copyright owner. Further reproduction or 
distribution is prohibited without permission. 
 
One of the most frustrating aspects of brain injuries is that they can be difficult to diagnose; emergency rooms can 
sometimes miss subtle symptoms, leading to improper treatment and potentially catastrophic consequences. Now, 
researchers are close to identifying so-called biomarkers that may soon make it possible to pinpoint brain injuries 
with a simple blood test.

Presence of these biomarkers -- proteins produced by an injured brain -- could end up determining the future 
treatment of the estimated 1.4 million athletes, car-crash victims and others in the U.S. who are treated for brain 
injuries in emergency rooms each year, in addition to hundreds of thousands of soldiers injured in blasts.

The U.S. Defense Department is soon expected to provide $17 million to fund a major study of brain-injury 
biomarkers in more than 1,000 human patients at 20 hospitals in the U.S. and overseas. The first-of-its-kind study -- 
which is expected to start next year and take 18 months -- will explore whether biomarkers can reliably assess the 
extent of brain injury and help doctors decide on treatment.

"I think this will revolutionize brain-injury care," says Col. Dallas Hack, a medical doctor in charge of the U.S. Army's 
combat casualty treatment. He says the Army's goal is to one day have a portable blood-test device that a medic 
could carry onto the battlefield.

Doctors frequently fail to diagnose brain injury in patients who've suffered head trauma but remain conscious. 
Physicians also sometimes can't reliably determine whether a patient in a stupor has a brain injury, a stroke, or 
something else entirely. As a result, doctors may incorrectly prescribe treatment, or prescribe no treatment where 
it's actually necessary.

Actress Natasha Richardson died last year after hitting her head in a snow-skiing accident partly because the 
severity of her injury wasn't recognized quickly enough for her to get proper treatment. Soldiers on the battlefield 
can appear fine after enduring an explosion but may in fact need rest, treatment or rehabilitation.

Doctors struggle with diagnoses of brain injuries as they once did with diagnoses of heart attacks. Then 
cardiologists found troponin, a cardiac biomarker that shows up in blood after a heart attack. A blood test helps 
doctors assess within an hour or two whether a patient with chest pains is actually having an attack. It's more 
precise than having a patient describe symptoms.

Biomarkers could do the same for brain injury. Researchers are optimistic about work being done at Banyan 
Biomarkers Inc., a privately held start-up run by former faculty members of the University of Florida.

At the company's lab in Alachua, Fla., anesthetized rats encased in tiny body armor are hit in the head with 
miniature metal pistons and air blasts. The blows simulate the impacts of accidents or explosions that injure the 
brain. When the rats awaken, scientists test their blood for the presence of proteins produced by an injured brain.
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So far, evidence from lab animals like these and more than 300 human brain-injury patients suggests strong 
correlations between the degree of brain injury and the level of certain brain biomarkers. Banyan hopes to win 
approval from the Food and Drug Administration for a blood test, if the planned clinical study being funded by the 
Defense Department proves successful.

Edward D. Hall, director of the University of Kentucky's brain-injury research program, says the Banyan work does 
show these biomarkers can reliably track brain injury, and they are found in brain tissue and cerebro-spinal fluid at 
high enough levels to be reliably detected. But, he said, "the question is whether they do this in a reliable way in 
mild injury cases" through simple blood tests. Other scientists say that Banyan's work may help doctors distinguish 
between different types of brain injury.

A peer-reviewed study of 66 patients led by Banyan scientists and published this year in the journal Critical Care 
Medicine showed that patients with the most severe brain injury had levels of a biomarker called UCH-L1 that were 
16 times the level found in patients without brain injury.

Banyan scientists this year also published conclusions in the European Journal of Neuroscience that the same 
chemical, UCH-L1, was sharply elevated in rats with injuries designed to mimic both brain injury and stroke.

Banyan's president and founder, Ronald L. Hayes, says brain injury isn't just an immediate injury, but a disease 
process that can last for days. During that time, a cascade of biomarker proteins is produced in the brain, 
suggesting damage continues to occur. Dr. Hayes and his colleagues theorize that early intervention could halt 
much of this later harm.

Brain injuries are now diagnosed and assessed by checking vital signs like heart rate and blood pressure, then by 
doctors' checking the patient's thinking, memory and consciousness. They test basic brain functions by checking 
the size of pupils and how the pupils react to a bright light. They administer pinpricks or other pain or heat stimuli, 
as well as checking the patient's ability to move arms and legs. CT scans are also used.

Early detection of biomarkers could be particularly helpful at smaller hospitals where doctors might not be trained to 
deal with a severe brain injury. If they realized through a simple blood test that they confronted a potentially 
devastating injury, they might rush the patient to a hospital that has a neuro-intensive care unit. There, specialists 
could place pressure monitors in the brain and lessen intra-cranial pressure that can destroy brain tissue. They also 
could alleviate "vasospasms," storms within the brain that can be just as damaging as the original injury.

---

A Look at Head Trauma -- About 1.7 million people annually in the U.S. suffer a traumatic brain injury. Some can 
lead to long-term difficulties in functioning. -- Most common causes among civilians are falls, car crashes and 
assaults. Blasts can cause brain injuries in soldiers. -- About 75% of brain injuries are concussions or "mild" brain 
injuries. -- 52,000 people in U.S. die from brain injuries annually, and 275,000 are hospitalized. -- Most commonly 
affected age groups are children up to 4 years old, and teens 15 to 19. -- More than 3 million Americans have long-
term need for help in daily tasks because of brain injury. Sources: U.S. Centers for Disease Control and Prevention; 
Brain Injury Association of America; WSJ interviews. 
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