Globalization of Diseases

They're already here. Now we must figure out how to fight them
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It was a stomachache, that was all, but after three days Joseph Ghoson decided to cut short his business trip to Africa and return home to New Jersey. 

Within hours of arriving back in Trenton, the 38-year-old salesman was in the hospital with a fever, sore throat, chills and diarrhea. 

Doctors considered the possibility of malaria or typhoid fever and began intravenous antibiotics and anti-malaria medication. Neither helped. 

Over the next 48 hours Ghoson's condition worsened. By the third day he was gravely ill. Respiratory distress was followed by hemorrhagic shock, then kidney failure, then liver failure. 

Four days after returning to the United States, the husband and father of six was dead. 

It would take longer than that -- five days -- to learn why: Lassa fever. 

A severe viral illness, Lassa fever is contagious and is considered so dangerous that it is one of only a handful of diseases the government rates as a "Category A," or highest priority, bioterrorism agent. 

Endemic in West Africa, Lassa fever also is just one of hundreds of zoonotic diseases -- passed from animals to humans -- that are on the rise worldwide. Its arrival in New Jersey just two years ago was an early warning of the unprecedented danger posed by viruses sped from one place to another by international airline travel. 

Climate change, increased global trade and travel, deforestation, increased urbanization and overpopulation have resulted in more human contact with wild animals, and that contact has resulted in an explosion of wildlife diseases transmitted to man. 

Compounding the problem, say many scientists, is that research into these diseases is hardly a priority in this country. 

"There is so much we don't even understand about how infections happen in animals," said Laura Kahn, a physician and researcher in the Program on Science and Global Security at Princeton University's Woodrow Wilson School of Public and International Affairs. "So we're already behind in figuring out how and why they happen in people. We need better surveillance, better education and a better public health system ... because we are not prepared." 

In some ways it is easier to transmit a disease in the 21st century than ever before. More than 760 million people travel internationally each year, according to the World Tourism Organization. And it takes less than 36 hours to travel to almost any destination on the globe -- far shorter than the usual incubation periods for most contagious diseases. 

Moreover, in the past 15 years, there has been a 30 percent increase in travel to East Asia, where many zoonoses not familiar in the United States are well-established. 

THE LONG WAY HOME 

Lassa fever is virtually unheard of in America, but in West Africa outbreaks are common and result in some 5,000 deaths each year, according to the Centers for Disease Control and Prevention. First identified in 1969 in Nigeria, Lassa is carried by a common species of rodent; the disease is transmitted when humans come in direct contact with rodent waste products, or by indirect contact through contaminated food. 

On Monday Aug. 23, 2004, three months after the World Health Organization reported a Lassa fever outbreak in Sierra Leone, Joseph Ghoson boarded Astraeus Airlines flight 72, leaving Freetown, the capital of Sierra Leone, a little before midnight. The Boeing 737 seats 150 passengers, although officials later could not determine how many of the seats were filled. 

According to a report by the CDC, the New Jersey businessman had felt ill for two days. Lassa fever, which can be spread by a cough or a sneeze, or any exchange of bodily fluids, is usually contagious for the length of the time the person shows symptoms. 

For Ghoson -- and the hundreds of people on three continents who would come into contact with him over the next 48 hours -- the clock was ticking. 

After a three-hour flight, Ghoson arrived at London's Gatwick Airport. August is Gatwick's heaviest travel period, with more than 4,000 people passing through its two terminals every day. 

Ghoson, not knowing he was mortally ill, had a four-hour layover and rode a tram between terminals to make his connection, Continental Airlines flight 29 to Newark. The Boeing 777 had room for more than 280 passengers and the plane was nearly full. 

When the flight landed in the United States at 3:30 p.m., Ghoson collected his bags and rode the airport shuttle to Newark Penn Station, where he boarded an NJ Transit train filled with rush-hour commuters. 

By the time he reached Trenton, Ghoson was nauseated and running a fever. At 10:30 that night he was admitted through the emergency room to Capital Health Mercer Medical Center. 

Doctors initially treated him for typhoid and malaria, but when neither approach worked, they reconsidered their diagnosis. Perhaps it wasn't a parasite or bacterium, but a virus -- the mosquito-borne yellow fever, or even Lassa fever. 

Ghoson's doctors called the state health department and the Centers for Disease Control and Prevention, and were advised to immediately put their patient on Ribavirin, a drug used to treat Lassa fever in Africa, but approved by the U.S. Federal Drug Administration only for the treatment of hepatitis C, influenza A and B and a respiratory virus. By this time, however, their patient was in shock. 

"When the blood pressure drops and the lungs are full of fluid, it's exceedingly difficult to keep the person alive," said Joseph McCormick, assistant dean at the University of Texas Health Science Center, Houston School of Public Health. "The heart just can't keep up." 

Six hours after Mercer Medical Center called the CDC, and before doctors had a chance to administer Ribavirin, Ghoson died. 

"My guess is they had no idea what they were looking at," said McCormick, an expert in Lassa. "The fact is, no treatment is going to work if the disease isn't recognized." 

No one knew Ghoson was a potential time bomb until after he was dead. By then, hundreds of people in three airports, on two airplanes, at a busy railroad station, on a crowded commuter train, in his Trenton home and at an urban medical center had been exposed. 

POROUS BORDERS 

Lassa fever is one of a small number of disease-causing agents, or pathogens, listed in the Public Health Safety Act that allow officials to "apprehend, detain, medically examine or conditionally release" any person suspected of carrying the disease. (The others are cholera, diphtheria, infectious tuberculosis, plague, smallpox and yellow fever.) 

The likelihood that an infected person will actually be stopped before entering the country is not high. 

By law, the pilot of a U.S.-destined aircraft must report any ill passenger to the nearest U.S. quarantine station, but the government's definition of "ill" is broad. It includes anyone with diarrhea, a temperature of 100 degrees or higher and any of the following: rash, glandular swelling, jaundice or a persistent temperature for more than 48 hours. 

It is more than likely Ghoson already had a temperature in excess of 100 degrees when he was on the final leg of his trip -- it was over 103 by the time he reached the hospital that night -- but most of the symptoms under the government's definition are barely observable. 

Typically, when a passenger is identified as having symptoms of an infectious disease, he or she may be hospitalized and other passengers who were likely exposed detained at the nearest quarantine station. 

But there are only 18 quarantine stations for 317 U.S. ports of entry. All but one, including Newark Liberty International Airport, close by 6:30 p.m. on weekdays. Fourteen are not open on weekends. 

The quarantine stations at John F. Kennedy International and Newark airports are responsible for passengers flying into Connecticut, Delaware, Pennsylvania and Vermont. O'Hare International Airport in Chicago must cover an even wider geographical area: Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Missouri, Ohio and Wisconsin. 

The CDC does the best it can to handle suspected cases as they come up, said Jennifer Morcone, spokeswoman for the agency's Center for Preparedness, Detection and Control of Infectious Diseases. 

"If we're not there we either go there, if we have advance notice, or provide phone consultation," Morcone explained. "Also, we train EMS and Customs and Border Protection officers for what to do if there's cause for concern. A state or city public health officer could be dispatched if needed." 

If quarantining a passenger seems complicated, identifying those put at risk by the traveler is even more problematic. 

When Lassa fever was confirmed as Ghoson's cause of death, the CDC put together a list of 188 people known to have had contact with him while he was infectious. They included five family members; 139 health care workers at Mercer Medical Center; 16 employees of commercial laboratories in Virginia and California, where Ghoson's blood samples were tested; and 19 people on the London-to-Newark flight, where the symptoms appeared. 

The airline passengers were the most difficult to identify. It took more than five days to assemble the list of at-risk travelers. Three were never located. 

The CDC does not have electronic access to airline records, and most airlines purge flight manifests from their computers within 48 hours of arrival. This meant investigators from the CDC's Global Migration and Quarantine unit had to fly to Newark and sift through paper documents to identify who was on the plane with Ghoson and where they were sitting. 

There certainly was no way to identify those who might have come in contact with Ghoson at Gatwick or Newark airports, on the airport tram he took to downtown Newark, at Newark Penn Station, where he bought an NJ Transit ticket, or on the commuter train he rode home during rush hour. 

Instead, six days after Ghoson died, NJ Transit did the only thing it could: It issued a health advisory to its riders and employees. 

Although no one identified by the CDC as "'at risk" became ill, any one of them could have acquired Lassa fever and not known how, or even what it was, until it was too late. 

Prompted in part by the Lassa fever incident, the CDC last November asked Congress to mandate that airlines maintain their electronic manifests for two weeks. The request is under review. 

"We have a long way to go," said Nina Marano, acting chief of the CDC's Geographic Medicine and Health Promotion Branch. "It takes years to change regulations." 

A QUESTION OF SAFETY 

Another obstacle to meeting the threat from animal-borne viruses, say experts, is the fractured and overlapping system of disease reporting. 

"There are no national surveillance systems (for zoonoses)," said Marano. "Most human diseases are handled by the CDC, and animal diseases by the Department of Agriculture. We need to partner better with other agencies, even other organizations outside the government." 

This became apparent in 2003, when the country suffered its first outbreak of monkey pox, a virus humans can contract either directly from infected African rodents, or indirectly from other animals exposed to the infected rodents. Seventy-two cases were reported to the CDC, and many of the victims were hospitalized. 

It took two weeks for physicians to identify the disease and notify the CDC. It took another three days for the CDC to notify the public and an additional month before the Department of Agriculture in Illinois, where the outbreak began, quarantined the suspected pet businesses. 

Charles Calisher, a microbiologist at Colorado State University and co-founder of a Web site that tracks emerging diseases (ProMedmail.com), believes the CDC should take the lead role in spotting zoonotic diseases. He is critical of the agency's ability to pull it off. 

"Surveillance stinks," Calisher said. "All this stuff about Homeland Security and the money the CDC is spending -- it's a lot of talk. I don't feel safer. I worked at the CDC for 27 years and I loved that place. We've got a bureaucracy at CDC now which is only responsive to politics. They have wonderful people there and they're all packing their bags and cleaning out their desks." 

Laura Segal, an author of a recent report on disease threats for the Trust for America's Health, agrees: 

"There's been a huge amount of turnover in the agency," she said. "There have been long-term vacancies in key positions. It's definitely an issue. Some of the morale problem probably goes back to cuts in funding." 

The CDC is facing an 8 percent funding cut for 2007, the first time in 25 years Congress has sliced into the agency's operating budget. Specific funding for bioterrorism preparedness is down 10 percent. 

"That's just robbing Peter to pay Paul," Segal said. 

Marano acknowledges these are trying times for the agency. 

"We get pandemic flu money, for example, and we try the best we can to use the money for systems that will answer the question at hand, but which will be useful for the next disease outbreak. We've learned from our responses to anthrax and monkey pox, and each time we experience these things we know how to better manage the situation." 

WHO'S IN CHARGE? 

The Lassa fever incident and the monkey pox outbreak could have been catastrophic had the viruses spread more easily between humans. Monkey pox is a less harmful form of smallpox, but if it could be transmitted as easily, fatalities could be 25 percent, according to a New England Journal of Medicine article. 

"We have failed as a nation to strategically combat these serious health threats, leaving us vulnerable to new and emerging zoonoses," said the Trust for America's Health report. "A crisis mentality in dealing with these diseases has evolved by default." 

Among the government deficiencies cited in the report: 

Balkanized federal responsibilities 

Inadequate disease tracking and communication systems 

Minimal enforcement to prevent hazardous health conditions 

Insufficient health professionals to fight emerging infectious diseases. 

The report pointed out that more than 200 different federal government offices and programs and seven cabinet-level agencies were engaged in tracking just five zoonoses (chronic wasting disease, Lyme, mad cow, monkey pox and West Nile virus). 

The situation was not much better further down the government chain, according to the study:

"Pandemic planning is still lagging in many crucial areas, particularly the preparations at the state and local levels, which would be at the front lines in caring for the public during an outbreak." 

There are more than 3,000 local health departments and boards of health in the country, and no standard national requirement for disease reporting. According to a survey done by the National Association of Local Boards of Health, 70 percent of the health boards reported they had "fragmented or nonexistent telecommunications capabilities." 

SHOULD WE BE AFRAID? 

Public health experts are equally worried that the outbreaks of animal-borne diseases provide new and terrifying opportunities for terrorists. 

Of the pathogens listed by the CDC as potential agents of bioterrorism, five are zoonotic. All are highly lethal and easily transmitted between people. 

"The scope, scale and consequences to human and animal health from zoonotic and agroterrorism threats are unprecedented," Lonnie King, the senior veterinarian at the CDC, told a U.S. House of Representatives subcommittee last month. King called on Congress to fund a new CDC center for zoonotic diseases to ward off threats by "agroterrorists." 

Calisher especially fears a biological attack on the United States using Rift Valley fever, which is spread by mosquitoes feeding on a wide variety of animals -- cattle, goats, sheep, buffalo, even dogs. 

"All we have to have is a Rift Valley 'bomb' go off somewhere," he said. "We don't have a vaccine. Why don't we have it? Maybe the government doesn't think we'll ever get Rift Valley. Well, they're full of crap. They like to say this is a disease of backwards countries, but they're just avoiding a big potential problem. It's a nightmare." 

When Joseph Ghoson died in August 2004, it had been more than two decades since a case of Lassa fever had been reported in the United States. Few people had even heard of the disease, much less seen it. That included Robert Knott, owner of Knott's Colonial Funeral Home in Hamilton, which handled Ghoson's burial. 

Knott recalled that when the funeral home was told the cause of death, they were at a loss for what to do. So he called the CDC and received detailed instructions about how to proceed. 

"We wore full protective gear and brought the casket to the hospital," Knott said. "There was no embalming. That would be too dangerous. We had to place the body first in a lead-lined case and then put that into the casket." 

There was no wake. A service was held at the funeral home, and Ghoson was buried across the street at Colonial Memorial Park. 

A week later, Knott received a phone call. It was the New Jersey Department of Health and Senior Services. 

"They were calling us to say they were handling the case, and to tell us what precautions we should take," said Knott. "We'd already buried him. They were no help. I mean, by then it was just way too late." 
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