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INTRODUCTION



Covid-19, a Wuhan Lab—and a Horrifying Possibility


THE CABLE SENT from the U.S. embassy in Beijing1 in January 2018 flagged a concerning safety issue to officials in Washington.


The Wuhan Institute of Virology’s state-of-the-art biosafety level 4 laboratory facility—the first in China—had recently become operational, enabling scientists to conduct experiments with far more dangerous pathogens than they had previously. Even some of the lab’s own scientists were concerned.


During a U.S. embassy team visit to the facility and conversations with staff, it was “noted that the new lab has a serious shortage of appropriately trained technicians and investigators needed to safely operate this high-containment laboratory,” the cable said.


The embassy’s cable briefly discussed the institute’s ongoing research involving SARS-like coronaviruses from bats that have the potential to cause disease in humans and said the lab’s scientists would welcome more help with biosafety.


Two years later, when every country in the world started to be ravaged by an unusual and new kind of coronavirus that claimed its first known victims in Wuhan, a haunting question emerged: Did the Covid-19 pandemic come from a lab?


It was an obvious question.


Wuhan, an industrial metropolis larger than New York City, is about 1,000 miles north of the caves where bats are known to carry coronaviruses that are similar to the virus that causes Covid-19.


But the city was the location of several major coronavirus research laboratories, most notably the Wuhan Institute of Virology. The WIV had a history of collaborating on controversial experiments2 and had amassed a collection of specimens through years of virus hunting trips to China’s southern provinces.3,4


Yet almost immediately, there was an extraordinary effort by government officials in China—and also by leading scientific experts in the United States and around the world—to shut down any investigation of a possible laboratory accident.


As the death toll mounted and the virus spread at the speed of jet travel, the idea that this disaster could have come from a laboratory was derided by many scientists and journalists who publicly branded it as a conspiracy theory.


Legitimate questions about the origin of Covid-19 became entangled with then president Donald Trump’s China-bashing rhetoric. In the toxic atmosphere of the nation’s capital and a country divided, the lab leak theory became politically and racially weaponized in ugly ways.


During the first year of the pandemic, it seemed that anyone who raised questions about whether SARS-CoV-2, the virus that causes Covid-19, could have come from a lab in Wuhan was accused of peddling conspiracies.


In private, however, some of the world’s elite scientists saw a lab accident as a very real and horrifying possibility.


They knew what the public didn’t: Lab accidents happen with shocking frequency, even at the world’s best-run labs.


Most of the time, nobody becomes infected. And even when infections happen, the workers inside the labs are usually the only people at risk. The chances are smaller still that any infection will spread outside a facility. In fact, many pathogens studied in labs aren’t capable of spreading easily from person to person, or they are effectively stopped by vaccines.


Yet there are some kinds of pathogens—especially those that spread through invisible airborne particles—that pose an increased potential for escape and the capability to ignite an outbreak or, worse, a global pandemic.


Coronaviruses are among those pathogens.


All it would take for such a virus to get out of a lab is simple human error, a lapse in judgment, a failure to fully follow a safety protocol or wear appropriate protective gear. Equipment failures and malfunctions can also play a role.


Just one slip-up and a lab worker could unknowingly become infected, then go about life at home and in public unaware they were spreading contagion—especially if symptoms were mild or nonexistent.


Dangerous pathogens also have the potential to escape through infectious laboratory waste, something that has happened with deadly consequences. Another long-standing concern is the insider threat posed by a lab worker seeking to deliberately misuse their access to biological agents—a risk made apparent in the United States when the FBI accused a senior U.S. Army scientist of perpetrating the deadly anthrax attacks that took place in 2001.


This wasn’t the stuff of crazy, politically driven conspiracy theories—even if there may have been some seeking to use the situation to serve political purposes.


For more than a decade, staid, non-political groups like the U.S. Government Accountability Office had warned5 that a worldwide building boom of high-containment laboratories was increasing the risk of a catastrophic lab accident. The more labs, workers, and experiments, the greater the chances something could go terribly wrong.


The implications of the virus first appearing in Wuhan were potentially enormous.
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IT WAS GETTING LATE on a Sunday afternoon in the first few weeks of the growing Covid-19 outbreak when James Le Duc finally hit send on a difficult email to a friend and scientific colleague at the Wuhan Institute of Virology.


The message broached a disquieting subject and had the potential to harm a relationship carefully nurtured over several years. Each sentence was written with great care.



“I am devastated to see the evolving nCoV epidemic unfolding in Wuhan and I just hope that you, your family and the larger Institute colleagues are well and surviving this very difficult time,” Le Duc’s email began,6 referring to the novel, or new, coronavirus by its abbreviation nCoV.





Le Duc7 was the director of the University of Texas Medical Branch’s Galveston National Laboratory, one of the world’s top biological research facilities and one of just eight in the United States registered with federal officials to operate labs at biosafety level 4,8 the maximum level of containment. He also was a respected international leader on laboratory safety issues who had spent years building relationships with lab operators around the world in an effort to improve safety and security through the sharing of best practices.


That was how Le Duc had come to know Yuan Zhiming,9 director of the Wuhan Institute of Virology’s biosafety level 4 lab. As the Chinese lab prepared to open, their two institutions had participated in personnel exchanges,10 allowing the long-established Texas laboratory to share its experience with providing biosafety training and managing the complex operations of a maximum containment laboratory.


Together, Le Duc and Yuan had been advocating for the creation of an international network of maximum containment laboratories to grow similar collaborations and improve the safety of labs worldwide.11


But now the Wuhan Institute of Virology seemed to be at the epicenter of a deadly emerging outbreak of a new kind of coronavirus.



“I want to suggest that you conduct a thorough review of the laboratory activities associated with research on coronaviruses so that you are fully prepared to answer questions dealing with the origin of the virus,” Le Duc wrote in his email to Yuan.





The email was dated February 9, 2020.


The outbreak had first surfaced in Wuhan, catching the attention of local doctors12 in the final days of December 2019. Although the Chinese government had initially tried to conceal and censor information13 about the rapidly spreading disease, as Le Duc wrote his email, the danger posed to the world by the new virus was becoming alarmingly clear.


More than 37,000 cases, including more than 800 deaths,14 had been confirmed in China at that point. And this disease, which caused deadly pneumonia, was jumping across international borders, with more than 300 cases detected in 24 countries. In the United States, 12 cases had been identified.


Chinese authorities had initially linked early cases of the outbreak to the Huanan Seafood Wholesale Market15 in Wuhan, which they had closed down for disinfection on January 1.


The market, which traded in live animals, was a likely suspect. Wildlife markets in China were deemed the culprit back in 200316 during an earlier epidemic of a different kind of SARS coronavirus.


When new diseases emerge, they typically are the result of people coming into close contact with animals that are carrying new types of pathogens that have the ability to infect humans.


But in recent days, the Huanan seafood market in Wuhan was looking less certain as the source of the outbreak.


Researchers in China had just published a paper in the Lancet describing some of the first cases17 of the new disease. Of these initial forty-one cases, only twenty-seven had a history of exposure to the Huanan market. And the earliest of these known cases, a patient who became ill on December 1, 2019, had no link to the market.


As the wider world started to become aware that Wuhan was a major center of coronavirus research, the first speculative questions emerged about the Wuhan Institute of Virology.18


“This coronavirus is a catastrophe on the scale of Chernobyl for China,”19 U.S. Senator Tom Cotton, a Republican from Arkansas, said during a January 30, 2020, hearing of the Senate Armed Services Committee.20 “But actually, it’s probably worse than Chernobyl, which was localized in its effect.”


Cotton, in comments shared on Twitter, stated that the virus’s origin was still unknown—and that it could have come from a market, a farm, or a food processing company, adding: “I would note that Wuhan has China’s only biosafety level 4 super laboratory that works with the world’s most deadly pathogens to include—yes—coronavirus.”21


While a vocal backlash emerged from many in the scientific community who publicly condemned any suggestion that labs had played any role in the public health crisis, other conversations were going on in private.


Le Duc was just one of the many knowledgeable scientists around the world who were taking seriously the possibility of a lab accident. Le Duc had an impressive background in research and public health. Before joining the Galveston National Laboratory, he had been the director of the Centers for Disease Control and Prevention’s division of viral and rickettsial diseases.


For several years, Le Duc had been working with the U.S. National Academies of Sciences, Engineering, and Medicine to increase communication among U.S. and Chinese scientists on issues of emerging infectious diseases, laboratory safety, and global health security. These joint China–U.S. workshops had included presentations by the Wuhan Institute of Virology’s top coronavirus researcher, Shi Zhengli.22


Shi had been warning for years about the risks of one of these viruses making the jump from bats to humans and causing the next pandemic.



“I have the utmost respect and admiration for Dr Shi and I am in no way casting doubt on her or her colleagues. I just think that we need to aggressively address these rumors and presumably false accusations quickly and provide definitive, honest information to counter misinformation. If there are weaknesses in your program, now is the time to admit them and get them corrected,” Le Duc wrote in his email to Yuan.





Attached to the email was a list of dozens of questions that Le Duc suggested the Wuhan Institute of Virology should be asking23 about its labs’ research activities, physical security, virus stocks, and personnel during the period from October 1, 2019, to the present. The document called for an “investigation into the possibility that the nCoV was the result of a release from the Wuhan Institute of Virology (main campus or new BSL3/BSL4 facilities),” referring to the WIV’s older main campus and the institute’s new high-containment biosafety level 3 and level 4 lab facility that was located a few miles away.


Among Le Duc’s questions:




Where is coronavirus research conducted? What level of biocontainment?


Is there any evidence to suggest a mechanical failure in biocontainment during the period in question? Were biological safety cabinets used and appropriately certified? Were exhaust air filtration systems working correctly? Were disinfection systems for lab waste working properly?


When was nCoV first handled in your laboratory? What was the source of that virus? What are the coronaviruses in your possession that are most closely related to nCoV based on genetic sequences? Is anyone on your team conducting gain-of-function studies, recombination studies, or any other studies that may have resulted in the creation of the nCoV?


How many people have access to the coronavirus stocks and laboratory? Senior investigators? Junior investigators? Technical support staff? Students? Animal handlers? Janitors and other cleaning staff? Building support personnel? Others?


Is there any evidence to suggest that a disgruntled employee may have had access to the coronavirus stocks?


Does the institute have an occupational health clinic where employees and students can go to seek medical care? If so, was there any indication of unusual illness similar to that seen for nCoV among institute staff? Do any staff members of the Institute reside in the districts serviced by the hospitals/clinics that treated the first identified Wuhan cases?


Do staff members of the Wuhan Institute of Virology frequent the seafood/live market first associated with the nCoV outbreak? Did any staff member visit the market in the weeks prior to it being closed?




It was a difficult email on an incredibly sensitive topic.



“I trust that you will take my suggestions in the spirit of one friend trying to help another during a very difficult time,” Le Duc said as he ended the email.





Months passed.


The email was met with silence.


“Unfortunately, I never received a response,” Le Duc said in an April 2020 email24 to David Franz,25 a former commander of the U.S. Army Medical Research Institute of Infectious Diseases at Fort Detrick, Maryland, and an international expert on biosecurity who worked closely with Le Duc on projects in China and other countries.
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A LAB ACCIDENT, AT least initially, was a very real fear for the Wuhan Institute of Virology’s top coronavirus researcher, Shi.26


Shi had been attending a conference in Shanghai on December 30, 2019, when she was told that a new kind of coronavirus had been identified in pneumonia patients hospitalized in Wuhan.


“I had never expected this kind of thing to happen in Wuhan, in central China,” Shi told science writer Jane Qiu in an interview published in Scientific American27 in March 2020 during the early weeks of the pandemic.


Shi had dedicated much of her career to preventing a pandemic. Since 2004 she had been collecting bat coronaviruses in remote parts of China and studying the specimens in her lab in Wuhan. Shi knew from her research that the types of coronaviruses that posed the greatest risk of jumping to humans were found far away from the huge city where people were now falling ill.


It made her wonder: Could the virus have come from her own lab?28


Shi described to Qiu how she frantically reviewed her lab’s records to see whether there had been any incidents. Shi indicated she was especially concerned about the disposal of materials that had been used in experiments.


It was a relief, Shi said, when her lab found that the genetic sequence of the virus spreading in Wuhan didn’t match any of the viruses in her lab’s collections.


“That really took a load off my mind,” Shi told Scientific American. “I had not slept a wink for days.”


There were reasons to be concerned about biosafety.


In the fall of 2019, about two months before the outbreak emerged, Yuan—the director of the WIV’s new biosafety level 4 lab—had published an article in a scientific journal29 noting some concerning issues with biosafety in high-containment labs in China.


Yuan described how biosafety level (BSL) 3 and 4 labs, whose names and locations were not disclosed in the article, faced challenges getting adequate funding for operations and maintenance, as well as ensuring that their workers had sufficient training in biosafety and operational skills.


“Currently, most laboratories lack specialized biosafety managers and engineers,” Yuan wrote.


Yuan said that “several high-level BSLs have insufficient operational funds for routine yet vital processes. Due to the limited resources, some BSL-3 laboratories run on extremely minimal operational costs or in some cases none at all.” While China had a comprehensive set of regulations governing the construction, management, and operation of high-containment labs, Yuan said “their enforcement still needs to be strengthened.”


Yuan’s paper seemed to echo the types of concerns that U.S. embassy officials wrote about in their January 2018 cable after visiting the Wuhan Institute of Virology’s new BSL-4 lab.


In that diplomatic cable to the U.S. State Department,30 the embassy team noted that the WIV was working with the University of Texas Medical Branch’s Galveston National Lab to help train its workers, “which may help alleviate this talent gap over time.”


Despite this collaboration, the cable said WIV “would welcome more help from U.S. and international organizations as they establish ‘gold standard’ operating procedures and training courses for the first time in China.”
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AFTER THE PANDEMIC BEGAN, Yuan and Shi would say repeatedly that the new coronavirus didn’t come from the Wuhan Institute of Virology. The first time the virus was ever in the WIV, Shi has said, was December 30, 2019: That’s when clinical samples from pneumonia patients sickened in the outbreak were sent to her lab for testing. By the next day, they had identified the pathogen as a novel SARS-related coronavirus.


“Before that, we had never been in contact with or studied this virus, nor did we know of its existence,” Shi told Science magazine in July 2020.31,32


Shi said tests performed on all of the institute’s staff and students showed nobody had been infected with either a SARS-like bat coronavirus or the new SARS-CoV2 that causes Covid-19. In response to questions from Science about how the institute was certain that none of their specimen collection contained the pandemic virus or a close relative, Shi said the institute had tested everything and found no connection.


“We tested all bat samples that we collected, including bat anal swabs, oral swabs and fecal samples,” Shi said.33 While Shi said that 2,007 samples were positive for the presence of coronavirus, none of them had a gene sequence that was close enough to have given rise to the virus that causes Covid-19.


Yuan, in an interview with the global Chinese state television outlet CGTN,34 said it was “understandable” that people would make associations because the WIV was located in Wuhan. But he decried rumors, political accusations, and conspiracy theories that the Wuhan Institute of Virology could be the source of the pandemic or that the facility wasn’t as well run as any in Europe or the United States.


“As we said early on, there’s no way this virus came from us,” Yuan said in the April 2020 interview, which was dubbed in English. “We have a strict regulatory regime. We have a code of conduct for research, so we are confident of that.”


He dismissed the possibility of the virus being man-made, saying he didn’t think humans had the capability to make such a virus.


Meanwhile, the Chinese government has gone further, not only saying that Covid-19 didn’t come from the WIV—but also asserting that the virus originated somewhere outside of China.


China’s propaganda apparatus has pushed claims that members of the U.S. military brought the virus to Wuhan35 in October 2019 when they attended the Military World Games. (U.S. officials said no illnesses were tied to the nearly 300 athletes sent to the games.)


One of the most enduring story lines promoted by Chinese state media, going back to the earliest months of the pandemic36 and continuing to this day, was that a high-containment military laboratory at the U.S. Army’s Fort Detrick in Maryland was the source of the virus. China also has pushed the idea that the virus had spread on imported frozen foods,37 a risk that many experts considered marginal.
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IN FEBRUARY 2021, WHEN a joint World Health Organization–China team completed a much-anticipated trip to Wuhan to study the origin of the Covid-19 pandemic, the group summarily dismissed the lab-leak hypothesis as “extremely unlikely.”


In fact, the group considered a lab accident so unlikely that it was the only hypothesis the group deemed unworthy of further study.38


Despite the initial big headlines that fed into the narrative that the lab hypothesis was the stuff of tinfoil hats, it would later be disclosed that the WHO team had done no meaningful investigation of the possibility of a research accident, yet still drew its conclusions.


While the WHO group was taken on highly organized tours of lab facilities in Wuhan, the members never reviewed the laboratory notebooks, incident reports, or volumes of other records that might have shed light on whether a lab origin should legitimately be ruled out.39


Instead, they were comfortable making this important finding based on conversations where assurances were made—scientist to scientist—by those who were operating the labs at the center of the controversy.40


“Extremely important meeting today with staff at WIV including Dr Shi Zhengli. Frank, open discussion. Key questions asked & answered,” tweeted zoologist Peter Daszak,41 a member of the WHO team and president of the New York–based nonprofit research organization EcoHealth Alliance.


It was no secret in some parts of the scientific community that Daszak had deep personal and professional relationships with the Wuhan Institute of Virology going back years. Daszak and Shi had published several scientific papers together, and EcoHealth had provided funding for some of WIV’s coronavirus studies, including some of the very research that should have been under scrutiny.42


Yet respected scientific institutions like the WHO and also a Covid-19 commission convened by the prestigious medical journal the Lancet—at least in the beginning,43 before the public backlash44 over potential conflicts of interest45—saw no problem with Daszak playing a key role.


At the joint WHO–China team’s press conference on February 9, 2021,46 the international members of the team were represented on the stage by Peter Ben Embarek, the WHO scientist leading the mission,47 and team member Marion Koopmans, a virologist who heads the department of viroscience at Erasmus MC in the Netherlands.


The mission, Ben Embarek said, identified four main hypotheses for how the virus could have emerged. The “most likely pathway,” he said, involved the virus jumping to humans through some kind of intermediary animal host—such as a wild or farmed animal brought into the Huanan seafood market. It was also possible that the virus spilled over directly from its initial animal host, likely bats, to humans. Both of these deserved further studies, he said.


The team also thought further studies should be done to examine the potential role of frozen animal products in spreading the virus.


“However, the findings suggest that the laboratory incident hypothesis is extremely unlikely to explain introduction of the virus into the human population,” he said, and it was not a hypothesis the team would pursue any further.


Ben Embarek spoke about the team’s visit to the Wuhan Institute of Virology, where they had met with scientists and lab leadership and discussed a wide range of questions.


“It was very unlikely that anything could escape from such a place,” Ben Embarek said. “If you look at the history of lab accidents, these are extremely rare events.”


But lab accidents aren’t rare.
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AS AN INVESTIGATIVE REPORTER, I had spent nearly fifteen years revealing shocking safety breaches at prestigious U.S. laboratories.


At the Atlanta Journal-Constitution, where I was the full-time beat reporter covering the Centers for Disease Control and Prevention during the mid-2000s, I had exposed serious safety and engineering problems inside one of the world’s newest and most advanced laboratories. Later, as a member of USA TODAY’s national investigative team, I had reported on several serious, high-profile CDC lab accidents involving anthrax, a deadly strain of avian influenza, and Ebola virus that had resulted in potential exposures of dozens of lab workers.


In 2015, I led a USA TODAY Network team investigating more than 200 labs48 operated by universities, federal agencies, the military, and private firms across the United States. Their internal records showed widespread and troubling lapses.49


Bacteria had escaped a high-security lab by hitching a ride on workers’ dirty lab coats. Respirators and space suit–like protective gear used to deliver safe oxygen to scientists had developed holes while scientists were working in them or had fallen apart with troubling frequency. There were numerous needlesticks, animal bites, spills, and splashes of infectious specimens. Vials of dangerous pathogens had gone missing. Cattle used in experiments with a highly regulated bacteria had even been sent to a slaughterhouse and their meat sold for people to eat.


Over the years, I have spoken with dozens of lab workers who risked their careers to share with me documents and details about the accidents and shoddy safety practices inside the lab buildings where they worked. And I had also reported on the deaths of other lab workers who had become infected during their research but didn’t realize it until it was too late.


What I had come to learn through more than a decade of reporting on these failures was that the only thing rare about lab accidents was the public finding out about them.


I also learned that when accidents happen, powerful people and institutions often work hard to keep the information secret.
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IN THE WAKE OF the initial joint World Health Organization–China team’s report declaring a lab accident “extremely unlikely,” there was an international backlash and calls for greater transparency from China.


WHO director-general Tedros Adhanom Ghebreyesus and some members of the international team had raised concerns50 starting in February 2021 about Chinese officials not sharing raw data during the initial study trip51 to Wuhan. Tedros also had been troubled by what he said was “a premature push” to eliminate the lab-leak hypothesis.52


“I was a lab technician myself, an immunologist,” Tedros said.53 “I have worked in the lab and lab accidents happen. It’s common; I have seen it happening and I have myself had errors so it can happen.”


Even world leaders attending the Group of Seven summit54 in the summer of 2021 were calling for a new study of the origins of Covid-19.


But after the WHO announced that its new plan to look for the source of the pandemic would include audits of labs in the area where the virus first emerged,55 Chinese officials said the country wasn’t going to participate. Zeng Yixin, China’s deputy health minister, slammed the new WHO plan as showing “disrespect for common sense and arrogance toward science.”56


As much as the lab-leak hypothesis had been portrayed as ludicrous in some news coverage, it wasn’t viewed that way by key U.S. government officials.


President Joe Biden, in May 2021, called on the U.S. intelligence community to redouble its efforts57 during the following ninety days to determine the origin of the virus, noting that the intelligence agencies at that time considered the “two likely scenarios” to be the natural and lab theories. And that assessment remained the case when the intelligence community released its declassified report58 a few months later with the top-line finding that “all agencies assess that two hypotheses are plausible: natural exposure to an infected animal and a laboratory-associated incident.”


In Congress, investigations of the lab-leak theory have been largely the purview of Republican members59,60 whose efforts have helped to extract important information61 about U.S.-funded research in Wuhan62—but have also devolved into political theater63 partially rooted in the Covid-19 culture wars64 over masks and a general disdain for Anthony Fauci, the president’s chief medical adviser.


A bipartisan oversight investigation into the origins of Covid-19 by the U.S. Senate Committee on Health, Education, Labor and Pensions began in June 2021. In October 2022, the committee’s ranking Republican member, Richard Burr of North Carolina, released a thirty-five-page “interim” report from the committee’s minority staff that concluded the pandemic was “more likely than not, the result of a research-related incident.”65 The report was based on an analysis of publicly available data.


U.S. Senator Patty Murray, D-Washington, and the committee’s chair, said at the time that a bipartisan report was still in the works and that it is “absolutely critical” to learn lessons from the pandemic “and that, of course, includes undertaking a full examination of how Covid-19 first emerged.”66


Throughout 2022, more groups of experts from around the world—including a new WHO Scientific Advisory Group for the Origins of Novel Pathogens67,68 and the Covid-19 Commission69 created by prestigious medical journal the Lancet—continued to call the lab-accident hypothesis credible and in need of investigation.


“The proximal origins of SARS-CoV-2 are still not known,” the Lancet commission report said70 in September 2022. “Independent experts consulted by the Lancet COVID-19 Commission shared the view that hypotheses about both natural and laboratory spillovers are in play and need further investigation.”


For three years, while the lab-leak hypothesis has been dismissed, scientists from around the world have searched for evidence of the natural origin of the virus—testing more than 80,00071 animal samples in China72 and beyond,73 and analyzing the limited data the Chinese government has released about the earliest known human cases of Covid-19 in Wuhan.


A prominent and vocal74 group of U.S. and international scientists made big headlines in 2022 when they published a pair of studies that analyzed a range of publicly available data that indicates the Huanan seafood market was “the early epicenter of the COVID-19 pandemic.”75


Their work suggests that animals sold at the market—which included species susceptible to the virus—launched the initial outbreak.


However, as of late 2022, no tests had found any animal anywhere that was infected with the virus that gave rise to SARS-CoV-2.


Was the market where the virus made its first jump from animals into humans? Or was it the location of a super-spreader event, with the first infection occurring somewhere else?


That remains unclear.


Thanks to stonewalling by Chinese authorities, the hamstrung World Health Organization inquiry, and the passage of years, we may never know the source of the virus and whether it was unleashed through a laboratory mistake.


One thing is certain. If the pandemic began with a lab accident in Wuhan—or even if the public and world leaders believed it was the likely source—it would be the biological equivalent of the nuclear industry’s Three Mile Island or Chernobyl. It would put biological research facilities at risk of being subjected to international safety standards and regulations, limits on dangerous experiments, and mandates for public transparency.


And that’s something this sector of the sciences has largely avoided in the more than 300 years since a self-taught Dutch scientist fashioned an early microscope and observed the microorganisms he referred to as “animalcules,” or little animals.


Much of what science does is truly miraculous. The stunning speed at which lifesaving Covid-19 vaccines were created is a testament to the critical importance of biomedical research.


But behind these miracles is a disturbing reality, one that gets far too little scrutiny and that scientists, labs, and government agencies actively try to hide.


History shows there are a stunning number of ways that “lab leaks” can happen.


This book will reveal the shockingly lax safety practices inside some of the world’s most prestigious labs and show how the current lack of rigorous national and international oversight should make all of us concerned.


Most of the time, laboratories get lucky, despite the inevitable human mistakes and sometimes brazen acts of carelessness.


But when will that luck run out? And has it already?


The current battle lines over whether the lab-leak hypothesis is worthy of investigation started forming decades before the Covid-19 pandemic. How we got to the current stalemate is a tale that begins during World War II in the U.S. biowarfare labs at what is today known as Fort Detrick in Maryland.


It was a time when rigorous scrutiny of potential safety lapses was seen as improving science, not harming it.
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PART 1



“SKELETONS” AT THE BIRTHPLACE OF BIOSAFETY













CHAPTER 1



Martyrs to Science


U.S. Army Biological Laboratories


Camp Detrick, Frederick, Maryland


November 1950


AT FIRST, SHERWOOD Davis1 tried to ignore the headaches. He could not afford to be sick, especially not with a baby on the way.


Each morning, well before dawn, he would quietly climb out of bed to get ready for work, trying not to wake his wife, Geraldine, who was seven months pregnant. She would need to be up soon enough to get to her own job.


The couple lived in a two-story frame house in Bartonsville, Maryland, a historically Black community where Davis grew up. He was the son of a sharecropper and from a young age had learned the importance of hard work.


Their neighborhood was just three miles southeast of downtown Frederick, Maryland. It still had a rural feel, even though the community was only about an hour from the nation’s capital. The Monocacy River flowed just a few blocks away from their house.


Landing a job as a dishwasher a few years earlier at the U.S. Army’s Camp Detrick on Frederick’s northwest side had been a huge opportunity for Davis. The hours were early and long, starting at 5:30 a.m., but the pay was better than he could hope to get anywhere else.2


Of course, that was because of the risk.


Davis wasn’t washing dishes in the base’s cafeteria. He was cleaning and disinfecting specimen plates, beakers, tubes, and other glassware inside Camp Detrick’s high-security biological research laboratories. In addition to studying germs, the scientists there were leading the U.S. government’s efforts in an international biological arms race that escalated during World War II.


By 1950, most everyone in the Frederick area had some idea of what went on at Camp Detrick, even if the residents didn’t know the specifics of the secret work. Detrick was home to the U.S. Army Biological Laboratories, and at the end of World War II the U.S. government had disclosed publicly that the army had been developing biological weapons, a revelation that generated significant news coverage.3


In 1943 the military had converted a small airport4 on the outskirts of Frederick into a sprawling base for scientific research. The base brought an influx of workers—not just military officers and troops, but also numerous civilian scientists who arrived with their families.


Until 1969, when President Richard M. Nixon ordered the end of the United States’ offensive biological weapons program and only allowed research considered to be defensive, Camp Detrick’s civilian and military workforce was creating batches of toxins, anthrax, and other bacteria and figuring out ways to turn them into bombs and other weapons. The goal was to counter what the U.S. saw as threats posed by enemy states5 like Germany, Japan, and later the Soviet Union.


But it took a lot more people than just the scientists in their white coats to operate these laboratories.


The high-tech equipment and buildings required ongoing maintenance and repair. Reports on experiments had to be typed. Floors needed to be mopped. Lab animals had to be fed, their cages cleaned, and their spent carcasses disposed.


So the labs also employed scores of support staff like Davis. And their jobs were far riskier than most knew.


Until now, Davis had avoided becoming infected with any of the dreaded diseases that were the focus of the base’s work. But recently he wasn’t feeling well.


Maybe he just had a cold or the flu? It was November, after all.


The headaches had started about a week earlier, a few days after Davis celebrated his forty-fifth birthday.


It didn’t seem like a big deal at first.


As the days went by, though, he started having chills and muscle aches. Then the fevers began.


By the time he felt sick enough to go to the station hospital at Camp Detrick, an infection had been taking hold inside his body for what had probably been weeks. As teams of doctors drew blood and tried to determine whether he had been sickened by one of the base’s deadly microbes, his fever spiked to 104°F.6
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THE REPORT OF SHERWOOD Davis’s hospital admission on November 20, 1950, recorded under his full given name of William S. Davis, joined a growing pile of similar reports being investigated by the Safety Division of the U.S. Army Biological Laboratories.


He would soon become one of more than 145 Detrick lab workers7 with confirmed lab-acquired infections during 1943–1950. In these first several years, there were no recorded deaths.


While some of the lab-acquired infections were minor, many caused serious illnesses that resulted in workers being hospitalized for days or weeks at a time. The fortunate ones eventually recovered completely. Others, however, ended up with chronic infections or on permanent disability.


The mounting human toll weighed heavily on Dr. Arnold Wedum, the safety division’s director, who would later be hailed as the father of modern biological safety.8,9


Wedum arrived at Camp Detrick in 1946.10 He and his safety team had methodically documented and studied the extraordinary number of ways that bacteria and viruses could get out of their laboratories and spread infection among those who never knew they were at risk. Wedum’s team also pioneered many of the cornerstone biosafety practices still used today to contain microbes in laboratories throughout the world.


Wedum had a PhD in bacteriology and also a medical degree from Northwestern University, a background that allowed him to understand both how biological research was conducted in the lab and the serious health impacts of laboratory-acquired infections.


In the four and a half years since he left a career in academia as an assistant professor of bacteriology, Wedum had been on a crusade at Camp Detrick to eliminate lab accidents and infections.


He knew from personal experience the life-changing impact of occupational illnesses.


His wife, Bernice, a physician and medical researcher, had contracted tuberculosis from a patient during her medical training while the couple lived in Cincinnati. It had been a crushing setback after she had become one of only two women11 to receive medical degrees in her class of seventy-seven graduates from the University of Cincinnati College of Medicine in June 1941.


Nearly a decade later, she was still battling the disease and eventually needed surgery to remove part of one lung.12 It was one more hurdle for her as a woman in science trying to pursue her own research into rheumatic heart disease while helping raise the couple’s two young children.


In his new job at Camp Detrick, Arnold Wedum made it his mission to search for clues about how each person had become infected in the hope of finding ways to prevent other lab workers from being exposed in the future.


Much of what is known today about how biological research laboratories should safely work with dangerous microbes can be traced to the work of Wedum and his colleagues. They did groundbreaking studies to determine who at Camp Detrick—and at labs across the United States and abroad—was getting sick and why.


Their work revealed the kinds of activities that were most likely to allow deadly microbes to escape the laboratories where they were being studied, infecting people who had no idea they were being placed at risk. And by the 1950s, they had helped create futuristic devices and safety concepts that are still considered best practices today.


Along the way, Wedum also learned that keeping workers safe in biological research laboratories was far more difficult than protecting the safety of workers in chemistry, radiological, or engineering labs.


“Medical personnel as a rule tend to be more reluctant than, for instance, engineers or chemists to enter into a professionally planned safety program that involves critical scrutiny of the entire research process,” Wedum would later tell a group13 of occupational safety experts in 1964.


Part of the challenge was the invisible threat from bacteria and viruses. The microbes couldn’t be seen with the naked eye and signs of their attack might not appear for days or weeks. Even then, infections were often difficult to prove as having been occupationally acquired, especially if symptoms were flu-like and mild.


But there was another, even bigger challenge, he found. It was the pervasive culture of self-sacrifice and resistance to safety measures among many of the researchers drawn to work with dangerous microbes.


They didn’t want safety getting in the way of their science.
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ARNOLD WEDUM INHERITED SAFETY oversight of a research program that had been quickly launched in 1943, during World War II, amid the growing threat of biological warfare by Germany and Japan.


It was a concern fueled in part by the use of biological agents14—including cholera, dysentery, and anthrax—by the Japanese military. (At the end of World War II, an investigation revealed that Japan’s biowarfare program had also conducted deadly experiments15 on prisoners of war, many of them Chinese nationals, including exposures to aerosolized anthrax.)


The possibility of a biological attack on the U.S. seemed urgent and real for those working at Detrick’s secret, high-security labs.


In 1942 a committee of experts, convened by the National Academy of Sciences at the request of Secretary of War Henry L. Stimson, said their review found16 that the use of bacterial weapons was “entirely possible, even probable,” and that the country must take actions to develop both offensive and defensive measures.


The United States had already faced some biowarfare plots during World War I, including an effort17 by German agents in 1915 to infect horses and cattle with deadly bacteria, including anthrax, as the animals were about to be shipped from U.S. ports to battlefields in Europe.


With recent advances in microbiology, the experts warned about the potential for larger scale attacks on U.S. civilians that could range from contaminating water and food supplies to spreading organisms from airplanes, bombs, or missiles.


Dozens of organisms showed potential to be used by enemies, the experts warned. They included the bacteria that cause typhoid, dysentery, brucellosis, plague, and cholera, and viruses that cause various types of encephalitis, smallpox, yellow fever, and psittacosis.


These lists of pathogens contributed to the research agenda for Camp Detrick’s secret labs.


Fortunately, the deadly organisms studied during the base’s early history generally only caused infection via direct contact with the microbes—such as by inhaling bacteria-laden dust or drinking contaminated water. They weren’t capable of easily spreading from person to person and causing a chain-reaction pandemic.


From the beginning, Detrick’s labs had a safety program. It was established by Order No. 118 on May 17, 1943. But initially much of the research that focused on growing and testing dangerous microbes was done on open benchtops.19 In those days, microbiology labs looked a lot like chemistry labs—even though the hazards were different.


As a result, Detrick’s lab workers during World War II fell ill at alarming rates.


Depending on the organism being studied, 13 percent to 48 percent of the lab workers ended up becoming infected, Major Harold V. Ellingson, the post surgeon20 at Camp Detrick’s hospital, estimated in one internal army report.21


What he didn’t point out is that many of them were women.


The labor shortage during World War II had created job opportunities for millions of women, including in Camp Detrick’s laboratories, where they worked in both civilian and military roles, such as through the Women’s Army Corps and the Navy’s WAVES program.


One of the first Detrick workers to be stricken with a documented lab infection was Dr. Elizabeth M. Smadel, who became ill in April 1944, the safety division’s case records show.22,23,24


Smadel, a pathologist, was hospitalized for six days with what the records say was a mild case of a disease called tularemia, one of several being explored as a biological weapon.


She was among seventy workers infected during 1944 and 194525 with a wide range of organisms, including those causing anthrax, glanders, valley fever, brucellosis, and psittacosis. These were microbes that in nature primarily sickened livestock and other animals but that also could cause disabling or deadly disease in people.


The tularemia labs had the highest number of workers with documented infections during the war years: twenty-five. And at least twelve were women.26


Tularemia, with a long connection to warfare, was an obvious pathogen for Camp Detrick to study. The bacterium Francisella tularensis causes disease in many kinds of animals, especially rabbits, muskrats, prairie dogs, and other rodents.


Sometimes an accident in the tularemia lab preceded an infection, such as when Eleanor G. Chapman in 1945 accidentally spilled a specimen of the bacterium two weeks before she developed a fever and other symptoms. Chapman had to be hospitalized twice and needed five months to recover.


Most of the time, however, there was no obvious cause of the infections, which left workers battling extreme fatigue, fevers, and other symptoms, often for weeks or months.


Ruth Doiron, a young army recruit working as a lab tech, was hospitalized with tularemia for ten days in 1944. Years later, Doiron, under her married name Ruth D. Herring, would be credited27 with assisting Henry T. Eigelsbach with critical research at Camp Detrick that led to the development of a live tularemia vaccine.


Lab tech Ruth A. Penfield, who had enlisted28 in the Women’s Army Corps in 1942, needed to be hospitalized for about three weeks because of her tularemia infection, as did lab techs Alice H. Klauber and Alice L. Devine.


Mary P. Clapp, a 35-year-old scientist, suffered a severe tularemia infection that invaded her lungs, making it impossible for her to work for three months. Jeanne R. Smith,29 a 24-year-old bacteriologist, had such a severe case, possibly from exposure to aerosolized bacteria, that it took nine months for her to recover.


The work in Detrick’s labs was “as dangerous and important as actual combat,”30 said Cornelia “Cora” M. Downs, who took a leave from her position as a professor of bacteriology at the University of Kansas to help lead Detrick’s tularemia research.


Downs had been studying tularemia since 1929, an expertise that started when a Kansas doctor sought her help identifying the source of an infection in a man who developed lesions after killing rabbits for food.31


She went to Camp Detrick in the summer of 1943 and was there during many of the war years.32 “We worked on all diseases we thought might be used against us,” Downs said.


The research resulted in significant scientific advances, but it came at a cost.


“In spite of preventive measures a high percentage of the workers became infected but none of them died,” Downs said in a 1946 news article.33


Infections didn’t have to be fatal to be devastating for Detrick’s lab workers.


That was especially true for those infected with Brucella bacteria, which in nature tended to sicken people who drank contaminated raw milk34 from infected cattle or goats.


Of seventeen Detrick lab workers infected with Brucella during the war, at least nine became permanently disabled or required medical discharge,35 the safety division’s records show.


In one dramatic case, the navy had to send an emergency flight to Mexico City to evacuate36 a lab tech who had gone there to visit her father in September 1945. Lupe M. Zarraga, a navy WAVE stationed at Camp Detrick’s labs, began feeling ill during the visit. In the weeks before her trip, a mishap with a syringe had resulted in her face being sprayed with infectious fluid37 containing Brucella bacteria.


Zarraga ultimately required months of hospitalization.






[image: image]








BY 1950, ARNOLD WEDUM was making progress changing the safety culture at Camp Detrick, but it wasn’t happening fast enough.


Intensely analytical, Wedum was a meticulous record keeper. He learned from a young age in the family’s mercantile business in Glasgow, Montana, the value of tracking and analyzing data.


Wedum required that every illness of every worker in Detrick’s lab buildings, regardless of their job type, be investigated and studied.


Because people exposed to dangerous pathogens don’t always develop symptoms of illness, Camp Detrick regularly monitored its workers with blood and skin tests, detecting infections that would have otherwise gone unnoticed and that potentially could have spread disease beyond the base’s secure gates.


Wedum thought it was critical to maximize the detection of worker infections—and not just wait until there was an obvious accident or serious illness. Otherwise, the safety division would be blind to the true frequency of infections and the risks throughout Detrick’s labs.


It was dangerous to assume workers who appeared healthy weren’t carrying infections.


The safety division’s data showed, for example, that ten of the sixty-two38 Detrick workers who contracted tularemia between 1944 and 1956—despite being vaccinated—showed no signs of illness. Six of them were working with the bacterium but had no memory of any incident that could have caused their exposure. The other four didn’t work with the organism, but had on occasion visited the tularemia lab.


Their cases were only identified through regular worker testing. Such hidden infections posed a risk of sparking outbreaks if they involved a pathogen that was capable of spreading easily from person to person. Luckily, tularemia and the other organisms used at Camp Detrick at the time didn’t spread that way.


One of the biggest issues in assessing the safety of biological research labs in the U.S. and abroad—and one that remains to this day—is the lack of any uniform and universal collection of data on laboratory incidents, exposures, infections, and asymptomatic infections detected through medical testing.


Even within individual research institutions, the type of data that is privately collected and tracked can vary significantly, and that was something that Wedum was concerned about.


“A major obstacle to critical comparison of figures from different laboratories is that there are no uniform standards for collection of data,” Wedum said.39


The kind of broad medical monitoring and scrutiny put in place at Detrick ran counter to a long-standing tradition of courage and personal sacrifice among microbiologists throughout the world, who were accustomed back then to routinely becoming infected by the organisms they studied.


“These dedicated people, particularly in the field of infectious diseases, seem to take pride in the number of diseases they have acquired,” Wedum noted.40


Lab workers had a tendency to dismiss their illnesses as unimportant or attribute them to sources unrelated to their work, Wedum found. Scientists and their supervisors also resisted reporting laboratory incidents and accidents.


To counter this, it became Camp Detrick policy that every illness suffered by a lab employee would be considered an occupational illness41 unless the base’s medical and safety officials determined otherwise.


Wedum also wanted to remove any financial disincentives that might keep employees from reporting accidents and illnesses. So it became Detrick policy that employees hospitalized because of suspected or known work-related illnesses wouldn’t have to pay for their medical care. They also wouldn’t be forced to use up any sick leave or vacation days.


The safety division’s data showed worker infections had dropped from a high of forty-eight infections in 1945 to twenty-six in 1949.


During the first half of 1950, it appeared cases were continuing to drop. Through July, there had been just five infections.


But by fall of 1950, the numbers were rising.


During just September and October 1950,42 eight of Camp Detrick’s lab employees were stricken with serious infections that required hospitalization—often for weeks.


The types of infections reported at Detrick varied, coming in waves, depending on what pathogens were the focus of current research projects and the volume and type of work being done.


In the early 1950s the Detrick labs were pushing hard on projects involving various species of Brucella bacteria, the biological component that the military would use in its M114 antipersonnel bomb.43


The M114 looked like a pipe bomb. It was a four-pound tube, twenty-one inches long and about two inches around, that was filled with a species of the bacterium called Brucella suis. More than 100 of the tubes would then be assembled inside a larger 500-pound biological cluster bomb.


Brucella was chosen for the weapon because it spread easily44 through aerosols and could disable troops with debilitating fevers, muscle pains, and other symptoms.


That fall the station hospital at Camp Detrick had been treating a steady stream of infected lab techs who were sickened with brucellosis. Lab tech Richard Delauter was hospitalized for nineteen days; Albert Maxian for thirty-five days.


Another lab tech, Mary Kraft, was infected with Brucella melitensis and spent thirty-five days in the station hospital.45 Kraft had moved across the country to accept a research position at Detrick after earning a bachelor’s degree in home economics in 1946 and a master’s degree in bacteriology in 1948 from the University of Wisconsin at Madison.46


Brucellosis was rarely fatal, but even with treatment it could cause chronic illness. Kraft, who had just turned 26, was among those who had to battle the infection for years to come. Her case was described in the safety division’s records as “chronic, repeated relapses.”


Tests at Detrick’s hospital confirmed that Brucella bacteria were the culprit causing dishwasher Sherwood Davis’s raging fever.


It took four days for antibiotics to get Davis’s fever under control, and another two weeks47 of hospital care before he recovered enough to go home.


It was suspected he became exposed while handling and washing contaminated laboratory glassware, but no specific accident was identified.48


After Davis was discharged from the hospital, he initially felt okay except for occasional fatigue and a backache that would come and go. But by January 3, 1951, as he and his wife prepared their home for the arrival of their new baby, he was dragging with fatigue.


Over the next week, the headaches came back along with a dry cough that wouldn’t stop. Cultures again showed he had a Brucella infection in his body.


With his wife due to give birth any day, Davis had to be readmitted to the hospital.


For the next twenty days, Davis again suffered from fevers up to 103°F as doctors treated him with a second course of two types of antibiotics.49


He was still hospitalized when his wife, Geraldine, went into labor. Neighbors drove her to the hospital50 to give birth to their son, Bruce.


Sherwood Davis continued to battle chronic brucellosis for years, dealing with bouts of significant fatigue and back pain that doctors later chronicled in a medical journal. But he continued to work in the labs through it all.


In 1954, Davis was struck again with another lab infection. This time he contracted tularemia pneumonia, the safety division’s records show,51 despite being vaccinated against it.52 He was hospitalized again, and X-rays showed the infection in his lungs lasted thirty-six days.53


When he was well enough, he was back at work in Detrick’s labs so he could provide for his family. He remained employed at the base until he retired.
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DAVIS WAS ONE OF at least thirteen dishwashers54 infected by Detrick’s laboratories from 1943 to 1964.


The worst case among the dishwashers was that of June Hope Ellis, who suffered a devastating Brucella suis infection in March 1945 that kept her hospitalized for 194 days55 and left her permanently disabled, safety division records show.


Before enlisting in the Navy WAVES in 1943 and becoming a pharmacist’s mate third class,56 Ellis had worked as a toll operator for Illinois Bell Telephone. But her passion was music. She had been an aspiring opera singer,57 landing roles such as the courtesan Violetta in La Traviata in her hometown of Chicago.


After going through boot camp, Ellis initially worked in a medical office at a recruiting station in Chicago. She was transferred to Fort Detrick’s laboratories in September 1944.


Within six months of starting work cleaning test tubes, petri dishes, and other laboratory glassware, she had become infected.


“I knew what I was working with,” she later said58 in a 1946 newspaper story. “But I don’t know how I caught it. I guess no one will ever know.”


Ellis spent months in Fort Detrick’s hospital battling a cascading series of complications from her brucellosis infection. She developed an inflammatory condition, enlarged spleen, blood clotting, and blockages of the flow of blood and oxygen to her lungs. The severe course of her illness ended up being described in a medical journal article, without using her name.59


After the end of World War II, Ellis—who was just 22 years old—was transferred to Bethesda Naval Hospital. Her doctors said her disease was incurable. Perhaps with time, the disabling attacks would become less frequent, they said.


She was sent briefly to a Veterans Administration hospital in suburban Chicago, and after her discharge, she was given a disability rating of “zero.” As her fever attacks continued, she spent years battling the VA60 for her disability benefits.


Eventually, her disability rating was changed from 0 percent to 50 percent, entitling her to compensation of $69 a month.61


In addition to dishwashers, the safety division’s records show at least forty other support staff performing a wide range of non-science jobs contracted lab-acquired infections through 1964.


The work that had put them in harm’s way included handling laundry or trash that wasn’t fully sterilized, performing building maintenance, conducting equipment inventories, and simply opening mail containing samples of bacteria.
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IN 1958 ELECTRICIAN JOEL Willard became one of three Detrick workers to die from documented lab-acquired infections.


He started feeling ill around 1:00 p.m. on Sunday, June 29,62 but didn’t mention anything to his wife until 6:00 p.m. A few hours later she called his private physician, who prescribed aspirin under the assumption it was a common virus. On Monday, Willard was admitted to Detrick’s hospital; by Wednesday, tests showed a serious anthrax infection; and by 1:00 a.m. Saturday he was dead.


Willard’s death was front-page news in Frederick, but mostly because he had been a well-known local fireman before going to work at the army base. There was no mention of anthrax in his obituary.63


The army successfully covered up the cause of Willard’s death for years.


At 10:00 a.m. on the morning Willard died, army officials summoned the Frederick County public health officer, Dr. Forbes Burgess, to a meeting at the base.


“After discussion of the security aspects, it was decided the death certificate would specify anthrax as the cause of death, and the newspaper release would specify ‘occupational death from respiratory disease,’” according to a copy of a 1969 memo64 that details the deaths of Willard and two other Detrick employees. It is signed on the last page by Wedum and Dr. Paul Kadull, chief of medical services and research at the base, which had been renamed a few years earlier as Fort Detrick.


The army cultivated a close relationship with Burgess. The military gave him “secret” clearance.65 During his rare visits to the base, they impressed him with their elaborate safety equipment and protocols.


“They know what they’re working with and how to handle it,” he would later say.


Unlike the hundreds of serious illnesses that Detrick’s lab workers managed to survive, the cover-ups of Willard’s death and the deaths of two other civilian employees—William Boyles and Albert Nickel—generated national headlines in 1975 after an unsigned version of what appears to have been the Wedum-Kadull memo was released in Washington66 by a member of the House Armed Services Committee. The memo included the three men’s names.


Boyles, a microbiologist, died in November 1951 of pulmonary anthrax. When he first started feeling ill, neither Boyles, his private physician, nor the post surgeon at Detrick thought that he had an occupational illness, the memo said. He was initially admitted to Frederick Memorial Hospital around 7:30 p.m. on November 22, but a few hours later he was transferred to the Detrick hospital. Three days later he was dead.


Frederick County’s health officer, Burgess, attended a series of meetings at the base. He also was present at Boyles’s autopsy, where the examiners and observers all suited up in extensive protective gear, face masks, and boots. Burgess, however, considered himself to be present out of personal curiosity, not in his official capacity as a representative of the health department, he would later explain.67


Once again, the health department’s press release about Boyles’s death made no mention of anthrax, instead saying that Boyles died of “acute bronchial pneumonia.” The death certificate said: “Bronchopneumonia, with gastric ulceration and hemorrhage.”68


In actuality, Detrick’s scientists were never able to culture anthrax bacteria from Boyles’s blood, tissues, or fluids.69 But by January 1952, the final autopsy report established a diagnosis of anthrax after the scientific team, using a microscope, observed a few bacteria in his brain tissue that looked like Bacillus anthracis, the type that cause anthrax disease.


Wedum telephoned Burgess and asked about adding “anthrax” to the death certificate. “Dr. Wedum was told by Dr. Burgess that it was not customary for a physician to come in a month later to add further details to a death certificate,” the Wedum-Kadull memo said.


The last of the lab workers to die of an infection from Fort Detrick was Albert Nickel, an animal caretaker stricken in January 1964 with the Machupo virus, which causes Bolivian hemorrhagic fever.


But when Nickel came down with watery diarrhea, vomiting, and a headache, neither he nor his private physician initially recognized the gravity of his symptoms. He fell ill on Sunday, January 26, 1964, and finally on Tuesday went to his private doctor, who sent him home with only an anti-diarrhea pill, similar to Pepto-Bismol. It made him feel a little better.


It wasn’t until Thursday that Nickel was admitted to the Fort Detrick hospital. But even then, the memo says, the disease wasn’t believed to be an occupational illness. By the following week, however, Nickel’s condition was so serious that Fort Detrick officials contacted Burgess at the Frederick County health department to let him know of a “possible serious illness from an unknown probable virus.”


Nickel’s wife, Gladys, watched him dying through a small window into the quarantine room at the Detrick hospital, unable to hold or comfort him because of the danger.


Nickel died at 1:25 a.m. on February 10, 1964. The base notified Burgess eleven hours later.


It took months of tests by Detrick’s scientists on Nickel’s tissues and fluids to determine what killed him. The Wedum-Kadull memo says: “Finally, after hundreds of tests in hundreds of animals, a virus was identified as the virus of Bolivian hemorrhagic fever.” The work-related diagnosis in July 1964 let Nickel’s family receive survivor benefits.


Still his wife never learned what killed him until after his death became public.70 “They promised to tell me what he died from,” she told the Frederick Post in 1975, “but they never did.”


The Machupo virus had been brought to Detrick’s labs at the request of the U.S. Public Health Service, which was helping fight an outbreak of a new kind of hemorrhagic fever disease that had emerged in Bolivia and was killing as many as 30 percent of those who became infected.


There is no indication in the Wedum-Kadull memo that anyone contracted the Machupo virus from Nickel. It also doesn’t say how Nickel became exposed.


Investigation of his death was left up to those at Fort Detrick.


During his sixteen years as Frederick County’s health officer, Burgess never made any written reports about Fort Detrick’s deaths,71 though he later said he verbally reported them to Maryland’s state health department.


Burgess said he purposely kept the information secret from local Frederick officials to avoid “causing a panic.”72
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IT WAS FORTUNATE THAT the pathogens that Camp Detrick—later renamed Fort Detrick73—was studying in those days didn’t cause highly contagious illnesses, like exotic strains of influenza or coronavirus that had the potential to cause a pandemic.


Yet even though the microbes studied in Detrick’s labs couldn’t easily spread from person to person, they sometimes still did.


A Detrick secretary ended up in the hospital for twenty-five days after contracting Q fever from a friend who had worked in the lab. And the wife of a lab worker got Q fever from her husband, who the safety office determined was a carrier of the disease. She spent a week in the hospital even though he never showed signs of illness, the safety division records show.


Another secretary at Camp Detrick, who was the wife of a lab technician, was hospitalized for ten days after developing lung issues from psittacosis, the parrot fever disease caused by another kind of bacterium, Chlamydia psittaci.


And in 1946, Alice M. Watson, described in the safety division’s records as a housewife who was not employed at the base, contracted anthrax. Her husband worked in Detrick’s anthrax lab.


The small anthrax lesion was growing on her face for nearly three days before the couple realized it wasn’t an ordinary pimple and might be an infection from bacteria that had somehow escaped Detrick’s labs.


Alice Watson spent more than a week in Camp Detrick’s hospital. She was given penicillin as the small lesion continued to grow74 before it began to dry up and formed the black crust over the wound that is typical of anthrax skin infections.


These kinds of incidents, where people in the surrounding community were occasionally becoming infected by escaped research organisms, were occurring at other non-military labs as well and were sometimes written up in scientific journals.


A group of scientists from the U.S. Public Health Service’s Rocky Mountain Laboratory in Hamilton, Montana, published an article75 in 1949 in the American Journal of Hygiene documenting how six employees of a local laundry facility became infected with Q fever by handling the lab’s soiled coveralls, towels, and other items that needed washing. Three of them were seriously sickened with symptoms that included coughing blood and battling fevers and pneumonia.


In another small community outbreak, a couple living in the Washington, D.C., suburbs contracted Q fever from a lab worker who was a tenant renting a room76 in their basement.


The tenant, who was a researcher studying Q fever at the National Institutes of Health in Bethesda, Maryland, somehow unknowingly tracked the bacteria into the couple’s home.


The researcher, who was vaccinated against Q fever as part of his job, never showed any signs of illness. But the people the researcher was living with were completely vulnerable to the disease.


The first member of the household to fall ill was the 39-year-old wife, who did housework in the tenant’s room, cleaning it weekly and washing the sheets and pillowcases. She became severely ill and was hospitalized at Walter Reed General Hospital for nearly a month.


While she was in the hospital, her husband helped with cleaning the researcher’s room, and then he fell ill with Q fever, too. Even though his symptoms were milder, he still was hospitalized for nearly three weeks.


It turned out that around the same time as the couple started falling ill, the NIH was experiencing a small outbreak of Q fever that had sickened seven laboratory and maintenance workers.


Imagine what might have happened if the researcher had carried something more contagious.
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CHAPTER 2



Invisible Mist


AS WEDUM AND his team examined each case of infection among Detrick’s workers, they observed an unsettling trend. Most became infected without ever knowing they had been exposed.


There rarely was any kind of recognized accident—like a spill or a needlestick or an animal bite. By the time workers started to develop symptoms, they had usually been going about their jobs and lives for days or weeks unaware the infection was growing inside them.


This wasn’t just an issue at Detrick.


Research by two professors at the University of Texas Southwestern Medical School, S. Edward Sulkin and Robert Pike, found that infection without obvious lab accidents was the norm. The research they did would become some of the most authoritative on the subject, with their papers still being cited decades later.


One of the biggest challenges in evaluating the safety of biological research labs then—and now—is the lack of any universal system for collecting data on worker infections and lab accidents.


Wedum had been contributing information about Camp Detrick’s cases to Sulkin and Pike, and with support from the American Public Health Association and the National Institutes of Health, the researchers sent surveys1 in 1950 to about 5,000 U.S. laboratories working with biological specimens. They included labs run by medical and veterinary schools, local and state health departments, hospitals, undergraduate teaching institutions, biologic manufacturers, and government agencies.


About half of the labs wouldn’t share information. Among the other half, many acknowledged they weren’t tracking lab infections and that the information they shared came from memory.


Still, Sulkin and Pike were able to initially identify 1,342 lab-acquired infections through the survey results plus other worker infections that had been written up in scientific journals. It was clearly a significant underestimate of the true toll, but far more than the 467 cases they had been able to identify through journal articles alone.2


Perhaps their most concerning finding, one that Arnold Wedum would cite repeatedly in his own scientific journal articles: Recognized accidents accounted for just 16 percent of the infections.3,4,5 At Camp Detrick during the Wedum era, even with exhaustive and immediate investigations by a safety team that at times had forty full-time employees,6 they only could determine the cause of worker infections about 35 percent7 of the time.


In the years that followed, Sulkin and Pike and other researchers continued to find the same issue: When lab workers become infected, they often have no idea that anything has happened.
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A KEY REASON FOR this, researchers at Camp Detrick and elsewhere found, was that even the most mundane lab tasks launched an invisible plume of microbes into the air8—helping spread them around rooms and even entire buildings.9


Without knowing it, unsuspecting workers were coming into contact with or breathing in the infectious fallout.


Using air samplers, Detrick scientists showed how aerosolized particles were created by the removal of stoppers from bottles or the mere act of using a hypodermic syringe to withdraw infectious liquid.


Using high-speed photography,10 Detrick’s scientists captured images of otherwise invisible bacteria-laden particulates spewing into the air as researchers carefully measured and transferred liquid specimens by pouring or using a tube-like pipette.


High-speed blenders,11 used to cut up infectious tissues, sometimes had leaking gaskets or lids.


Although much of the work at Camp Detrick was secret, Wedum and his team were regularly allowed to share their growing expertise in lab safety measures through dozens of scientific papers and presentations.


The first meeting of what would eventually become the American Biological Safety Association was held at Camp Detrick in 1955 as a small gathering12 of military lab officials who wanted to share best practices.


The Detrick safety team warned that centrifuges were among the riskiest pieces of lab equipment, prone to invisible leaks. These important scientific devices, which evolved from early efforts to mechanically separate cream from milk, spin test tubes to concentrate bacterial cells and purify virus.


The spinning machinery ran the risk of breaking tubes and leaking fluids. Studies also found that some tubes that looked sealed actually sprayed an invisible microbial mist because of the way their caps were designed. The result was an infectious fallout zone in a seven-foot radius that infected Detrick workers like Agnes Baldwin, a Detrick lab tech, who was sickened with tularemia in December 1948 following a centrifuging accident. She was hospitalized for eleven days, though her symptoms continued for forty-six days.


Animals used in experiments, especially those exposed to aerosolized pathogens, didn’t just pose a risk of infections from bites or scratches. They also could potentially spread contagion through the air by shaking their contaminated fur or through human contact with cage litter that had been soiled with infectious urine13 and feces.


The aerosol exposure experiments, even when conducted in enclosed chambers, posed a significant risk. Leaking or defective aerosol chambers at Detrick were cited in worker infections in 1949, 1952, and 1953.14


But in many cases, when bacteriologists and lab techs fell ill after conducting aerosol studies, there was no obvious mishap, the safety division’s records show.


The more Wedum’s safety team looked, the more they found that the routine activities in a microbiology lab had the potential to create varying amounts of infectious mist. The larger droplets would settle on nearby surfaces, risking contamination of anything nearby, from workers’ clothing, desks, and equipment to specimens and animals being used in other experiments.


Other liquid or solid particles were so small they became airborne, spreading on invisible air currents, pushed along by heating and cooling systems, the opening and closing of doors, and the movement of people between rooms and down hallways. The result was contamination in areas where workers or visitors might never think they were in danger.


This eventually led to the use of negative air pressure inside modern high-containment labs. But before that sophisticated engineering was put in place, there were shocking outbreaks.


In 1945–46 at the federal government’s National Institute of Health15 in Bethesda, Maryland, forty-seven workers and visitors on multiple floors of a laboratory building were sickened with Q fever during a six-month period.


The outbreak began16 soon after scientists started studying Q fever in a single lab located in the south wing of the first floor of Building 5—and ultimately resulted in workers becoming infected throughout the building. Aerosols spread by centrifuge work during Q fever experiments were suspected.17


At what was then called Michigan State College in East Lansing, an outbreak18 of brucellosis in a campus bacteriology building sickened forty-one students plus a lab stockroom attendant, a plumber, a stenographer, and a salesman. One student died.19 But those who had symptoms were not the only ones infected. Blood tests revealed an additional forty-nine people had been infected, even though they didn’t show signs of illness.


A definitive cause of the outbreak wasn’t found by state and college investigators, but a member of the Camp Detrick safety team who later studied the incident wrote in an internal army report20 that use of a centrifuge in the basement lab likely resulted in airborne spread of the bacteria throughout the building.
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THE SINGLE MOST IMPORTANT way to contain bacteria and viruses, Wedum and his team found, was for scientists to handle the organisms inside a high-tech ventilated biological safety cabinet.


In chemistry labs, where fumes could be hazardous, fume hoods had started being adopted in the 1860s.21 Biological safety cabinets, which applied some of the same safety principles, were slow to be embraced by microbiologists when they started becoming commercially available in the United States in the 1950s.


“Bacteriologists have been comparatively slow to accept this idea, partly because of absence of proof that conventional technics are hazardous and partly because of a tradition of personal sacrifice,” Wedum wrote in a public health journal article22 in 1953.


German microbiologist Robert Koch is credited with using a primitive type of safety cabinet around 1905,23 but it was the safety division24 at Camp Detrick that used modern engineering to help create far more effective devices.


In most cases these modern biosafety cabinets were essentially stainless steel cabinets with glass viewing panels, an exhaust blower, and an opening at the front where users could insert their hands and do their scientific work.


A key feature was that the cabinets used directional airflow, sucking air into the cabinet. This inward airflow helped to keep any infectious mists inside the cabinet and away from workers as they opened test tubes, created specimens, and performed various other tasks and experiments.


For work that was especially hazardous, the Detrick labs had even more protective gas-tight safety cabinets. Scientists inserted their arms into these completely sealed units through attached glove boxes, allowing them to manipulate specimens inside the cabinets without any direct contact.


Depending on the cabinet, the contaminated air could be vented outside the lab through an air incinerator or high-efficiency HEPA filters. Scientists at Camp Detrick and the U.S. Army Chemical Corps contributed research25 to the early development of the HEPA filter.


“Dr. Wedum would come into the shop with an idea he had the night before and we would build it for him,” longtime Detrick employee Hubert Kaempf recalled in an interview26 with a Frederick newspaper decades later. Kaempf, who was drafted in 1942, came to Camp Detrick as a military policeman. He was eventually assigned to the sheet metal shop, learning on the job while installing ductwork and fabricating equipment for the base’s laboratories. “There was little formal engineering in those days,” he said.


During the 1950s and 1960s, Wedum and his team increasingly became the source of authoritative guidance27 on biosafety for labs across the United States and around the world—everything from use of safety cabinets to the design and construction of laboratories, to safety procedures for housing animals, and a wide range of procedures and protocols.


To this day, many of the practices remain cornerstones of modern biosafety.


The Detrick safety team advised separating lab buildings into “clean” and “contaminated” areas, and routing entry into contaminated areas through a clothes-changing locker room and shower area.


They discussed the value of maintaining positive air pressures in rooms that were in “clean” areas and having negative air pressures in “contaminated” areas. Just as in a biosafety cabinet, this created an airflow in lab rooms and buildings that drew potentially infectious air inward and away from people not directly working with the pathogens.


They encouraged installing electronic communication systems and glass viewing windows to allow scientists to communicate without unnecessary entry to contaminated areas. They called for restricting visitors and support staff from entering infectious areas unless they were familiar with safety procedures.


They warned of the risk of pathogens contaminating lab workers’ clothing and urged the use of gowns and shoes that were reserved for lab use only.


Wedum mocked the failure of scientists to recognize how some of their traditional practices and beliefs fueled the spread of pathogens.


“There seems to be some magic protection connected with the wearing of white,” he wrote in one journal article.28 “Otherwise how can one excuse the entry of 30 persons into a surgical operating room or laboratory personnel in the lunch room or wards, wearing white gowns and white shoes seeded with assorted microorganisms?”


The safety team called for an end to eating and smoking in labs and cautioned about the risks of microbes contaminating the beards29 of men working in labs.


And they advocated that labs be designed in ways that encouraged safe practices: reducing or eliminating open benches to force the use of biosafety cabinets; providing an adequate number of devices called autoclaves that are used to sterilize materials; and only providing tools, such as pipetting devices and hypodermic syringes, that were designed to reduce exposure accidents.


But having the finest high-tech equipment wasn’t enough to stop workers from becoming infected. Human factors—from mistakes and accidents, to willful breaking of safety rules, to ignorance about risks—all played a role in lab worker infections.


“The major problem is one of communication and conviction,” Wedum wrote in one journal article.30
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