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      Introduction

      
         
         
         In the Face of General Opinion

         
         
      

      
      “Have they got a cure yet?” the cabby asked, looking inquiringly at me in the rearview
         mirror. We’d been chatting, and he’d wanted to know what brought me to Toronto. I
         told him I’d come to hear some lectures about cancer. Like everyone else, my driver
         was aware that for years, researchers had been seeking a cure. When people thought
         about vanquishing cancer, this naturally came to mind. I said that scientists were
         working toward preventing the disease. If they succeeded, millions of people would never get sick, would never
         need a cure. He smiled at me. I wasn’t sure whether he approved or was skeptical and
         too polite to say anything. 
      

      
      It was November 2009, and I was attending a conference at the University of Toronto
         to commemorate the fiftieth anniversary of the Canadian Gairdner Awards. Researchers
         from all around the world have won these prizes for (among other things) eradicating
         smallpox, curing ulcers, inventing CT scans, and creating immune-suppressing drugs
         that make organ transplants possible. The three-day event was a celebration of discovery.
         Winners from previous years came to join in the festivities, and because many of them
         had gone on to win the Nobel Prize, it was a star-studded assembly indeed. 
      

      
      Students, professors, members of the public, and journalists like me listened in on
         the sessions held under the domed rotunda in Convocation Hall. Scientists spoke about
         stem cells, the challenge of chronic disease, the immune system, infections, and cancer.
         I remember one panel discussion about the possibility of sequencing one’s own genome.
         Dr. Michael Hayden, a renowned geneticist (who identified the genes responsible for
         Huntington’s disease and other disorders), moderated the conversation. When he invited
         questions from the audience, a hushed silence descended. He said, “You know, you don’t
         have to be a Nobel Prize–winner to ask a question.” A few shy hands went up.
      

      
      I was interested in the lectures about cancer and infection because I was gathering
         research material for a magazine article. When Dr. Harald zur Hausen began to speak,
         I paid particular attention. The previous year, he had won a Nobel Prize for the discovery
         that the human papillomavirus (HPV) causes cervical cancer, a disease which kills
         275,000 women every year. The world’s third most common cancer in women, it exacts
         a grave toll, especially in developing countries that have few screening programs
         and limited treatment options. Zur Hausen’s research made possible a vaccine that
         prevents 70 percent of cervical cancers. By 2009, Merck & Co., the pharmaceutical
         company making it, had dispensed 40 million doses. 
      

      
      A courtly, dignified man in his early seventies, zur Hausen spoke quietly and precisely.
         He made few hand gestures and eschewed rhetorical flourishes, but his story was dramatic.
         He said that globally, 21 percent of cancers (over 2.5 million cases annually) were
         now linked to infections. This was quite a shift from just forty years earlier, when
         scientists had not identified a single infectious cause of a human cancer. Moreover,
         we now had vaccines—to prevent cervical and liver cancer. Zur Hausen expressed his confidence that more breakthroughs would follow.
         He noted that in the past fifteen years, investigators had found several suspicious
         viruses and virus families. 
      

      
      As I sat on my hard wooden chair listening to zur Hausen and watching the numbers
         and graphs scroll behind him on the screen, I wondered if this is what a medical revolution
         felt like. Cancer was one of the most feared of all sicknesses, known since ancient
         times. At home, I had a book called The Dread Disease.[1]     A history of the illness, it described how cancerphobia is deeply rooted in American
         culture. Would our apprehensions about it be lessening now? Was a new era beginning?
         
      

      
      Like other major shifts in thinking, this one had taken time to get rolling. I knew
         that zur Hausen ran into strenuous opposition at first. The Nobel Prize Committee
         commended him for going “against current dogma” and said his suggestions “flew in
         the face of general opinion.” Curious about that, I went down to the front of the
         auditorium after his talk and introduced myself. He graciously shook my hand, and
         when I asked him what gave rise to his ideas, he told me that since the 1930s scientists
         had known viruses caused cancer in animals. He believed they were also responsible
         for some of the disease in humans. Few researchers agreed with him though. He recalled
         that “very eminent” scientists scoffed at these notions. “They said, ‘We know what
         causes cancer and it isn’t viruses.’” And then he smiled broadly.
      

      
      The next speaker was Dr. Barry Marshall, an extroverted Australian, who together with
         his colleague, Dr. Robin Warren, won the Nobel in 2005 for the discovery that a corkscrew-shaped
         bacterium called Helicobacter pylori (or H. pylori) induced gastritis, an inflammation of the stomach lining, as well as stomach ulcers.
         These conditions often led to stomach cancer, a major killer globally, responsible
         for 800,000 deaths a year. It was the second deadliest cancer. (Lung cancer is responsible
         for the most deaths.) H. pylori was the bacterium that wasn’t supposed to be there. When Warren and Marshall embarked
         on their journey of inquiry, the consensus was that no bacteria could survive in stomach acid—equal in strength to car battery acid. The
         two doctors had a hard time persuading their medical colleagues that the bacteria
         even existed. Once they grudgingly conceded this point, the next hurdle for the Australian
         physicians was persuading their peers that the bacteria caused gastritis and peptic ulcers. This too was contrary to mainstream opinion, which blamed
         stress, smoking, and eating spicy foods. One popular rebuttal of Marshall’s account
         of the situation was to say that gastritis and ulcers came first, creating favorable
         conditions for the bacteria which opportunistically followed. 
      

      
      Marshall said that he couldn’t experiment on animals to show that the bacteria created
         stomach difficulties. Apparently animals didn’t react the same way we did to H. pylori. Then Marshall hit upon a daring solution—a way to break the conceptual log jam.
         He drank a cocktail of H. pylori himself and documented what happened. On the screen behind him, he pointed at the
         historic slide of his own stomach with the H. pylori taking hold on the tenth day after he swallowed his bug broth. The germs produced
         an acute gastritis. Marshall felt violently ill and vomited. This was just the proof
         he needed. It was clear: the microbes preceded the inflammation. Marshall had to do more work to persuade the medical establishment
         that he was right. But his demonstration was the tipping point. Patients around the
         world heard about it and began asking their doctors to put them on the radical new
         cure for ulcers that an Australian physician was advocating—antibiotics. Marshall
         went on to explain that H. pylori was a complicated bacterium. For one thing, it came in different strains. Asia had
         high rates of stomach cancer because the H. pylori varieties prevalent there were particularly virulent. Marshall concluded by saying
         that researchers were trying to develop a vaccine, but in the meantime, antibiotics
         could be used to treat H. pylori infections. 
      

      
      As Marshall spoke, I saw that both he and zur Hausen wanted to change our view of
         cancer substantially. For years, we’ve blamed lifestyle choices (diet, smoking, lack
         of exercise, alcohol), environmental factors (ultraviolet rays, radiation, chemical
         toxins), and genetic inheritance for the disease. But these two scientists were saying
         that foreign pathogens should be added to the list of culprits. That meant our anti-cancer
         arsenal was suddenly larger and included vaccines, antivirals, and antibiotics. Since
         HPV is sexually transmitted, even condoms were a weapon in this fight (although they
         don’t offer perfect protection against HPV). While it is not entirely clear how H. pylori travels from one host to another, some suspect contaminated food and water may transmit
         it. Thus, we might consider a program to clean up the water supply in communities
         where H. pylori is endemic. 
      

      
      Marshall’s lecture also illustrated the power of theory—its iron grip—how it could
         even induce people not to see what was plainly before their eyes. This subject intrigued
         me too, and as I walked back to my hotel in the autumn rain, I thought I could really
         get my teeth into the topic. I wanted to know how medical theories changed. What kind
         of person was able to bring that about? How did revolutionaries endure the denial,
         the incredulity, perhaps even the ridicule that greeted a new idea? How could they
         press forward for years without much encouragement?
      

      
      I flew back to my home in North Vancouver and began working on an article for Reader’s Digest Canada, a magazine to which I had contributed for many years. I arranged to interview Harald
         zur Hausen by phone at his office in Heidelberg, Germany, and Barry Marshall by phone
         at his in Perth, Australia. I talked to Dr. Palmer Beasley in Houston, a man whose
         work on liver cancer made him part of this pioneering triumvirate. Liver cancer is
         also a major disease, killing 700,000 people worldwide every year—our third most common
         cancer. Like zur Hausen and Marshall, Beasley faced skepticism. When he started a
         study to investigate whether the virus responsible for hepatitis B also caused liver
         cancer, he said, “I was told to stop it.” He recalled that some of his peers thought
         “I was really barking up the wrong tree.” 
      

      
      I also talked to people who were personally affected by these advances in medical
         practice. I spoke to Kristine Fersovich, an Edmonton mother who had been diagnosed
         with cervical cancer when she was twenty-eight and who had surgery to treat it. Her
         mother had the same disease at the same age and, like Fersovich, was successfully
         treated. But Fersovich wanted to be sure her nine-year-old daughter didn’t have to
         go through what she and her mother had experienced. She was keen to see her get the
         vaccine against HPV as soon as she was eligible to have it. I talked to some of the
         residents of Aklavik, a small village in northern Canada. They were concerned about
         the effects of H. pylori infection, and Dr. Karen Goodman, an epidemiologist at the University of Alberta,
         was working with them to see if she could help. She tested the villagers and began
         a pilot project to determine whether antibiotics—given to people who were positive
         for H. pylori—could prevent some of the problems associated with the bacteria. Dr. Goodman wanted
         to know what kinds of antibiotics performed best and how patients who were cured of
         H. pylori might avoid becoming re-infected. This was the new knowledge in action. 
      

      
      Reader’s Digest Canada published my article in July 2010 under the title “Can You Catch Cancer?” But there
         was more to this topic than I could write in just a few pages. I wanted to delve deeper
         into the research and find out about some of the technical innovations and the scientific
         progress that created this revolution. Who were the people involved? Why did they
         succeed? What forces were arrayed against them? I wanted to visit some of the researchers
         in person, and explore the subject in a larger work. I began a book. I decided to
         call it “Catching Cancer” for two reasons. It would explain how several cancers were
         “caught” or understood, their mechanism laid bare. It would also be an account of
         the idea that you could “catch” some kinds of cancer, pick them up because of infections.
         
      

      
      
         
            1. James T. Patterson, The Dread Disease: Cancer and Modern American Culture (Cambridge, Massachusetts: Harvard University Press, 1987).
               

            

         

      

   
      Chapter 1

      More Than a Curiosity

      
         
         
         
         
      

      
      
         . . . nature often speaks her secrets with a still, small voice out of a thicket of
               happenings.

         
         —Francis Peyton Rous[1]    
         

      

      Distressed about a mysterious illness affecting his prize-winning fowl, a chicken
         farmer decided to consult experts at the Rockefeller Institute of Medical Research
         in New York (now Rockefeller University). It was 1909, and the institute was one of
         America’s premier research facilities. Why did the breeder think such a prestigious
         organization was the right place to take his chicken? History is mute on this question.
         But we are all the richer for his dedicated husbandry. He was the man who drew back
         the curtain for the scientists, exposing a new vista for them to explore. 
      

      
      The farmer made his way from Long Island to Manhattan and arrived at the Rockefeller
         Institute with a barred Plymouth Rock hen tucked under his arm. She had a nasty growth
         on her breast, but only one researcher took an interest. That was Dr. Francis Peyton
         Rous, a newly minted physician, who had arrived at the institute just a few months
         before. He had agreed to take charge of cancer research there despite a warning from
         his mentor, Dr. William Welch, a professor at Johns Hopkins medical school. Welch
         thought cancer was a field in which it was too difficult to make progress. Rous, however,
         approached the challenge with all the enthusiasm of a young man wanting to make his
         mark in the world. 
      

      
      Unfortunately, the farmer’s faith in the institute was not rewarded. Rous did not
         cure the bird, but his experiments quickly revealed a surprising fact about her tumor.
         Rous had a passion for experimental pathology, both for the chance it offered to discover
         something really new and for the discipline of careful observation that it imposed.
         One of his mantras was “Stay as close to nature as you can.”[2]     Rous recognized right away that the chicken had a malignant tumor that was given
         to widespread metastasis. To learn more about it, he extracted some cells and injected
         them into healthy chickens. They too became ill. In her study of his discovery, Eva
         Becsei-Kilborn explained, “All his experimentations on the chicken sarcoma seemed
         to suggest that it was the cells themselves from which the cancerous growths originated.”[3]     But Peyton Rous decided to go one step further. He wondered whether it was really
         the malignant cells that transmitted the cancer—or something else. 
      

      
      He had a possible suspect in mind, a kind of pathogen that had recently been identified.
         Too tiny to be seen in microscopes of the day, it could nevertheless be extracted
         from animal or plant tissue and its effects studied. Scientists had learned these
         agents were associated with highly contagious diseases. Today we know them as viruses,
         but at the time researchers did not understand them very well. They had not finally
         settled whether they were living organisms or chemical stimulants of some kind. According
         to Becsei-Kilborn, nothing in Rous’s previous research indicated that such novel entities
         might be the culprits. It was a leap—a lucky hunch. 
      

      
      The new kind of pathogen could be separated from larger entities such as bacteria
         and other cells with a filter. To find out whether it was present in the chicken tumor,
         Peyton Rous ground it up and suspended it in a special salt solution. Then he passed
         the broth through progressively finer filters to hold back the malignant cells. When
         he injected the liquid that had passed through the filters into a healthy chicken,
         it developed the same tumor the diseased chicken had. He wrote that then “the host
         rapidly emaciates, becomes cold, somnolent, and dies.”[4]     As Becsei-Kilborn explained, “This indicated that something had been separated
         from the malignant cell which was so small that it could not be seen with the microscope
         and yet was capable of reproducing the cancerous tumor. This was of considerable significance
         because, for Rous, it meant that an ultramicroscopic agent was the underlying cause
         of the chicken sarcoma.”[5]    
      

      
       Peyton Rous published an article about his intriguing finding in 1911 and received
         a Nobel Prize for the discovery, decades later in 1966, when he was eighty-six years
         old. Although he had to wait an exceedingly long time before being recognized with
         the coveted award, Becsei-Kilborn points out that his work was not exactly ignored
         at the time. However, the majority of researchers were not convinced that Rous had
         found something which could help to explain human cancers. For one thing, although
         he tried for two years to find something similar in rats and mice, he was unable to
         do so. This lent credence to the idea that what Rous uncovered was an anomaly. As
         Becsei-Kilborn recounts, this was how people like E. E. Tyzzer, chairman of the Harvard
         University Cancer Commission, understood the matter: “Notwithstanding the interest
         which the work on fowl tumors aroused, in no instance has a similar infectious agent
         been demonstrated in tumors of mammals. We have at present, then, no grounds for believing
         that here is any specific infection associated with human tumors.”[6]     
      

      
      In the late nineteenth century, encouraged by the successes of scientists like Louis
         Pasteur and Robert Koch, researchers began to look for microbial causes of cancer.
         But by the early twentieth century, all promising leads seemed to have dried up. The
         thinking shifted to the idea that cancer was probably the result of a cell’s internal
         disorganization. Furthermore, Peyton Rous’s proposal that cancer was caused by an
         infectious agent appeared to fly in the face of everyday observations. Becsei-Kilborn
         wrote, “Clinicians and surgeons were particularly critical of the infectious theory
         of cancer. Clinical experience showed that cancer was not contagious in person to
         person contacts. There were no reports of nurses, clinicians, or pathologists who
         came into close contact with the disease having been infected.”[7]     The “extrinsic” theory of cancer causation which blamed a foreign pathogen was
         losing out. The “intrinsic” hypothesis which maintained that cancer was essentially
         a breakdown in the machinery of the cell was gaining ground.
      

      
      The tumor that Peyton Rous found was named after him, but in 1915, he left cancer
         research behind. In his own words: “I’d become pinched and parched mentally as a result
         of continually negative experimentation, and felt that only new outlooks could cure.”
         Rous had an “urgent desire to escape from the thickening cloud of [my] ignorance.”[8]     He entered a new field—blood physiology—and, in 1917, helped to establish the
         world’s first blood bank in Belgium near the front lines of the First World War. 
      

      
      The idea that an infection of some kind was to blame for cancer did not die, but grew
         by fits and starts. The clues were scattered; researchers working in Africa, Asia,
         Australia, North America, and Europe all found pieces of the puzzle. It always seemed
         that progress came because a scientist noticed some small aberration from the ordinary.
         In the 1930s, a colleague of Rous’s at Rockefeller, a veterinarian called Dr. Richard
         Shope, became interested in cottontail rabbits in the American southwest. They occasionally
         produced long horn-like growths on their heads. (These rabbits inspired stories about
         a creature called a Jackalope—a rabbit-antelope cross. The town of Douglas, Wyoming,
         still pays homage to those tall tales with the world’s largest statue of the legendary
         animal—an eighty-foot sculpture.) Shope determined that a virus caused the “horns.”
         Then, knowing of Rous’s earlier interest in virus-induced cancers, he passed the growths
         on to him. Rous confirmed that they were a benign cancer. This was the first indication
         that viruses could cause a cancer in a mammal. 
      

      
      In 1936, Dr. John Bittner, a biologist at the Jackson Laboratory in Bar Harbor, Maine,
         found that a tendency to breast cancer in certain strains of mice could be transmitted
         from mothers to foster children. In other words, the offspring got it from their mothers,
         but not as part of their genetic inheritance. Bittner suspected that the mothers might
         be infecting the infant mice with a cancer-causing virus when they suckled. Cautiously,
         he called it a “milk factor.” However, by 1946, he was confident he had found a virus
         and said so to a journalist at Time.[9]     In 1951, Ludwik Gross, an Austrian-born physician working at the Bronx Veterans
         Administration Hospital in New York, proved that another virus passed from a mother
         to her offspring caused leukemia in mice. 
      

      
       Gross thought it was only a matter of time before investigators discovered a virus
         that caused the same cancer in humans. He wrote, “The various forms of leukemia developing
         in mice and in man are so similar in their clinical course, and morphology, that it
         would be quite difficult to assume that leukemia in humans is a disease fundamentally
         different from that observed in mice.”[10]     The view that the discoveries of Rous, Shope, Bittner, Gross, and others had
         wider implications was growing increasingly plausible. Yet the prize continued to
         elude scientists. 
      

      
      A breakthrough finally came, but not in one of the world’s most important medical
         centers. It surfaced far away from
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