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Running the Risk of Too Much Water 
Hyponatremia Can Sometimes Lead to Death for Marathoners 
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The last thing Jethro Defensor remembers from the 2000 Walt Disney World Marathon was pointing at his runner's bib and asking the paramedics in the ambulance to call his wife. When he regained consciousness 20 hours later, the explanation for his collapse seemed ridiculous.

Too much water? Impossible.

"I thought I was dehydrating. I kept thinking, 'Drink water, drink water,' " said Defensor, 48, of Silver Spring. "Who ever thought of water poisoning?"

In the three years since Defensor nearly died in Orlando, runners, doctors and race officials have spent countless hours thinking about that very problem. Hyponatremia, a sodium imbalance brought on by excess fluid consumption, was once thought primarily to afflict extreme endurance athletes, such as Ironman competitors. But in the past few years, the condition has become increasingly associated with marathoners, in particular women and runners who are on the 26.2-mile course for more than four hours. 

At least four marathon runners have died from hyponatremia-related trauma in the last decade, including one woman at last year's Boston Marathon and Hilary Bellamy, who collapsed near Mile 22 at last year's Marine Corps Marathon and died the next day at Georgetown University Hospital. Dozens more, such as Defensor, have become ill -- sometimes seriously -- but survived.

Sunday's 28th running of the Marine Corps will be the first since USA Track & Field issued new hydration guidelines in April, cautioning distance runners against the long-standing advice to drink as much water as possible before and during a race. The International Marathon Medical Directors Association issued a similar warning in 2001, urging runners only to drink when they are thirsty.

Race directors across the country have addressed the problem on Web sites, in registration packets and during pre-race clinics, urging participants to drink when they are thirsty instead of reaching toward every outstretched arm offering a cup of sports drink or water. "It has been the talk, the issue since Boston and obviously Marine Corps last year," Marine Corps race director Rick Nealis said.

Marine Corps officials will hand out hydration brochures at Saturday's runners symposium, and medical team captains discussed the issue at yesterday's pre-race meeting in Quantico. Since the Marine Corps Marathon course remains open longer than those of many other marathons, the race -- which calls itself the "People's Marathon'' -- attracts thousands of first-time marathoners, who are often slower, less experienced runners. Because they are on the course longer, they can be more susceptible to overhydration.

Researchers agree that hyponatremia strikes women more often, perhaps because of their slower average times, lower average weights or different body chemistry. Bellamy, 35, was running her first marathon and had been on the course for more than five hours when she collapsed last year.

"As more and more runners are out there for longer and longer periods of time, and as the running community is changing from professional runners and club runners to more and more charity runners out there for five, six or seven hours, we're seeing more and more people hyponatremic," said Lewis Maharam, medical director of the New York City Marathon.

At this year's Marine Corps race, about 12,500 of the 23,884 registered runners will be running their first marathon. The median finish time at last year's race was 4 hours 35 minutes. 

"Being the 'People's Marathon' means you may get more inexperienced runners; that's always a concern, but I can't say we have more people at risk than other marathons," said Navy Cmdr. Bruce Adams, the race's first-year medical director.

The Houston Marathon this year cut the number of water stops on its course from 30 to 16, and put more than 20 scales along the route so runners could see if they were retaining excess water. Last weekend's Baltimore Marathon had 15 water stops, three fewer than in past years. Many medical directors refrain from giving intravenous fluids in medical tents until the sodium level of runners' blood has been tested by i-STATmachines, reversing previous practice, which assumed fallen runners were dehydrated. 

"Everyone knows about dehydration, and the answer to that used to be 'Drink, drink, drink, you can't overdrink,' " said Arthur Siegel, a researcher. Siegel examined the blood of Bellamy and Cynthia Lucero, who died of cerebral swelling caused by hyponatremia at the 2002 Boston Marathon. "Well, you can overdrink, and overhydration is more dangerous than under."

Siegel was charged with identifying and treating hyponatremia cases at this year's Boston Marathon; one of the runners he encountered was KC Guevara, a 27-year-old Centreville resident running her fifth marathon. Guevara had worked at a running store and knew about hyponatremia, but she still drank three liters of water before the race and a small cup every mile for most of the race. By Mile 22 she felt disoriented, several miles later she felt like she was in a shrinking tunnel, where sounds no longer made sense. After the race, she said, she went straight to the medical tent, confused and "talking like a 2-year-old."

Guevara asked for a sodium test, which showed her serum sodium level was 124; below 135 is abnormal, and below 120 can be critical. Attendants gave Guevara broth with four bouillon cubes, which have a high sodium content. An hour later, her sodium level was more than 130, and two hours after the first test, she walked out of the tent.

While scientists offer differing views on the precise triggers of severe hyponatremia, a consensus has emerged about the general progression of the illness. As runners absorb liquids while sweating out salt, diluted water floods the body's cells. And with blood flowing to the legs and lungs instead of the kidneys, less urine is produced, further increasing fluid buildup.

Swelling in extremities can cause watch bands and running shoes to tighten; swelling in the chest can restrict breathing. Most severely, swelling in the enclosed brain cavity can cause vomiting, confusion, seizures, coma and even death.

An autopsy performed on Bellamy listed intracerebral hemorrhage as the primary cause of death. However, Stephen Clement, a Georgetown University endocrinologist who treated her, said she died from hyponatremia-induced brain swelling.

The first signs of hyponatremia -- including dizziness and nausea -- are often mistaken for dehydration, and medical directors therefore encourage runners to test their hydration by monitoring weight during training runs. Weight loss of more than 3 percent to 5 percent can indicate significant dehydration, while weight gain points to overhydration.

Michele Burr, an accomplished ultramarathon runner from Gaithersburg, added 10 pounds to her 120-pound frame during the 2002 Vermont 100-Mile Endurance Run. By herself in the wilderness for much of the race, Burr said drinking water gave her something to do and became almost reflexive. Two-thirds of the way through the race she began intense vomiting; after completing the race in third place, she suffered seizures and lapsed into a hyponatremia-induced coma that lasted three days. 

Symptoms are not always so severe, and minor cases of hyponatremia often go unnoticed. Houston Marathon medical officials have identified 54 cases over the last five years; most were asymptomatic. Christopher Almond and David Greenes of Children's Hospital Boston collected blood samples of nearly 500 runners who completed the 2002 Boston Marathon; their preliminary data suggest that up to 10 percent of those runners had at least minor hyponatremia, although most positive results were asymptomatic.

Runners who show no symptoms at the finish line but continue drinking aggressively after a race can become sick up to five or six hours later. 

Some researchers suggest that salt tablets, salty snacks or sports drinks can help prevent hyponatremia, and several Washington area marathon trainers advise their runners to mix water with sports drinks during marathons. A sports drink is available at each of the Marine Corps water stops. But the sodium concentration of sports drinks is far lower than that of blood, and Lucero apparently drank sports drinks throughout the Boston race before collapsing several miles from the finish line. Some researchers argue that sports drinks are essentially useless in preventing hyponatremia.

While scientists attempt to further understand the problem and its aggravating factors, medical directors have struggled to produce revised drinking guidelines, since fluid loss can vary dramatically based on weather and body type.

"I get asked this question a million times: What is the correct amount of fluid to drink?" said Dr. Greg Ewert, the medical director of the Chicago Marathon. "Unfortunately, there is not one answer to that question."

As a baseline, most doctors and scientists agree that runners should attempt merely to replace the fluid they're losing, and should never gain weight during a race.

That was news to Defensor, who had run three marathons -- including the Marine Corps twice -- before he and his wife flew to Orlando for the 2000 Disney race. It was January, but the air was humid, and the temperature climbed into the 80s by mid-morning.

Defensor had been cautioned against dehydration, and so he dutifully drank 24 ounces of water before the race and carried a 16-ounce bottle onto the course. When his wife, Rubi, saw him at Mile 10, he was sweating profusely. She urged him to keep drinking; he promised he would. He gulped down three or four cups of fluid at nearly every station on the course, 30 or 40 in all.

By Mile 16, he felt severe cramps; by Mile 23, when he ducked into a restroom at MGM Studios to splash water on his face, he was dizzy and disoriented. He stumbled to the next medical station and asked the attendants to help fix him up for the final two miles, but a few moments later he blacked out and was taken to a local hospital.

In the emergency room, he was given intravenous fluids. But the fluid exacerbated his condition -- his eyes glazed over, he didn't recognize his wife, he couldn't count to five. Several hours after he entered the emergency room he had a seizure, which triggered cardiac arrest. Finally, attendants checked his blood, detecting low sodium and electrolyte levels, and changed his IV accordingly. By the next morning, he had regained consciousness, although he remained in intensive care for five days.
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