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To the fallen.


Every year, 10.4 million new cases of tuberculosis are reported globally, and nearly one-third of the world’s population has latent TB, a dormant version of this ancient disease. Nearly 2.8 million of the afflicted—more than anywhere else in the world—live in India. 


This book is dedicated to the memory of all those who died of tuberculosis. Singled out for special remembrance is Shreya Tripathi, whose life inspired this book. 
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INTRODUCTION



After a steady decline throughout most of the twentieth century, tuberculosis is back with a ferocity never experienced by humanity before. A world we thought we had left behind—one in which a pathogen could wipe out entire families as doctors helplessly watched—is once again ahead of us.


In a world where quarantines, travel bans, and lockdowns are normalized, the rise of antibiotic-resistant bacteria is an urgent global threat. The indiscriminate consumption of antibiotics during the pandemic (ivermectin, dexamethasone, hydroxychloroquine, favipiravir, azithromycin, etc.) has reached a whole new level of abuse, something that is sure to cast a long shadow on global health. 


Superbugs, created by overuse and misuse of antibiotics, have brought the postantibiotic era one step closer. In the nineteenth century, before we had antibiotics, a simple cut or wound could kill us. Antibiotics changed that. Working under the illusion that antibiotics were essential for every sneeze and cold, we have collectively overused antibiotics to the point that they have become ineffective. We are now returning to a time when a simple cut to your finger could leave you fighting for your life. 


The most basic operations—getting an appendix removed or having a hip replacement—could become deadly. Childbirth could once again become frequently fatal for young women.


In 2015, BBC ran an analysis under the headline “Antibiotic Apocalypse” in which the World Health Organization warned that “many common infections will no longer have a cure and, once again, could kill unabated.”1 The US Centers for Disease Control pointed to the emergence of “nightmare bacteria,” and the chief medical officer for England, Dame Sally Davies, has evoked parallels with the “apocalypse.”


The drug-resistant avatar of tuberculosis is a plague worthy of the twenty-first century. 


While it is perceived to be a disease of the past in the West, one cannot go a day without coming across tuberculosis in the East. Although TB is curable, in the “clinical deserts,” it has found a way to stage a frightening comeback. While the bacteria constantly mutate, humans have remained prisoners to their biases—race, caste, and class—depleting our capacity to keep pace with this evolving foe. 


This book tells the story of the global battle against tuberculosis, which will be won, or more likely lost, in India, the world’s largest consumer of antibiotics. India has had an antibiotic policy since 2011, but regulation has not made any dent on irrational use of these medicines. For the public, the threat of antibiotic resistance is vague and in the future, while the advantages of self-medicating, in a health system known for its inaccessibility, are immediate.


Diseases, much like individuals, cannot exist in isolation. 


They have ancestry and exert significant influence on societies. An appreciation of their history is central to altering the outcome of a “war” we are in serious danger of losing. This biography of the bacteria aims to demystify it by going back to its origin story before bringing its current iteration into focus. 


Like all great plagues, tuberculosis has irrevocably changed the fabric of human society. The sheer scale of human suffering it has inflicted has inspired great art, literature, poetry, and operatic tragedies. It has also inspired magical thinking, xenophobia, and science denialism. This book is not about medicine or science or history alone. It is about the interplay of these things. 


Tuberculosis demonstrates what happens to science when it leaves the lab setting and interacts with flawed human beings: patients, doctors, politicians, and rabble-rousers, all of whom have a unique effect on the course of the plague. The pathogen reveals as much about us, its hosts, as we have been able to uncover about the pathogen—hence this exploration of vampires, Victorian-era fashion, India’s original sin, great wars, flawed heroes, and many patently villainous as well as joyously selfless people. 


Two central questions drive the narrative: How did we get to where we are? Where do we go from here? 


I have spent the last decade reporting on how drug-resistant (DR) TB has devastated families in one of the world’s most overcrowded megacities, Mumbai, India’s financial engine. The development of the mutant strains of the bacteria in a rich, cosmopolitan city is a glimpse of the postantibiotic era dawning on all of us.


The story of TB also demonstrates that we can no longer discuss modern medicine—the fruits of which have been withheld from the vast majority of humanity—without discussing race, class, and caste. 


This book is an attempt to place the global tuberculosis pandemic in the context of the racial politics of our times. 


Global health policies, officially color blind, have left our health to the whims of a handful of pharmaceutical corporations, philanthropists, and politicians. Consequently, a century’s worth of medical progress has not been able to stop viral and bacterial disasters, which are becoming more and more difficult to contain. As I was working on this book, the world had been brought to its knees by wave after wave of coronavirus infections. Despite that, and despite the heroic efforts of battle-scarred veterans who fought for affordable drug pricing, by May 2021, only 1 percent of the 1.3 billion vaccines injected around the world had been administered in Africa. 


Nearly 216.3 million people have contracted the disease, while the deaths have surged to more than 4.5 million by September 2021.


The immensity of the global pandemic has not been able to override a global health order in which the white medical establishment treats medicines as proprietary science, locking vaccines and drugs under market monopolies while numerous black and brown patients die. 


We are witnessing a new form of medical apartheid in which preventable and curable diseases, such as TB, are thriving while lifesaving medicines remain in a stranglehold. 


Unlike other diseases, the comeback of drug-resistant tuberculosis challenges the foundation of a story we have taken for granted: one of medicine’s incremental advance and eventual triumph over pathogens. 


The gains made in the twentieth century by medical science are being reversed in the twenty-first, during which the most powerful antibiotics known to humanity no longer work on this ancient and formidable foe. 


The accompanying rise in authoritarianism, xenophobia, and science denialism combined with the regulatory capture of health resources by multinational corporations has created toxic and unique political circumstances that further enable viral and bacterial pathogens to thrive.


This book has one intended audience: readers who have the good fortune to have remained ignorant of TB but can ill afford to be so any longer. 
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THE GRAVE OF MERCY BROWN


On a cold March morning in 1892, desperate to save his only surviving child, George Brown excavated the grave of his daughter. Mercy had died just two months earlier, at only nineteen years of age. She had been buried in the cemetery behind the Chestnut Hill Baptist Church in Exeter, Rhode Island.


Tumultuous events in Brown’s life had led him to the ghastly task. 


The previous fall, several members of his family had taken ill. Their symptoms—severe weight loss, night sweats, coughing up blood—were identical. Nothing he did helped them recover. Relatives and neighbors who remained healthy feared it was just a matter of time before they fell sick. The Exeter community had a meeting and voted on what to do next.


Increasingly terrified by the mysterious illness, the villagers turned to a mythical remedy popular at the time: if the heart of a corpse contained blood, it was believed that it was surviving off the blood and tissue of living family members—that the corpse was preying on the living. Since the afflicted showed similar symptoms, the villagers took that as proof that the dead were crawling out of their graves and consuming others, vampire style. 


Most people in Exeter were convinced that three dead members of George Brown’s family—his wife and two of their daughters, including Mercy—were draining the life of the last surviving child, Edwin, who had begun to show the all-too-familiar signs of approaching death.


When Edwin first fell ill, George had sent him to find a cure in the mineral waters of Colorado Springs, nearly two thousand miles west of the damp air of their home in coastal New England. It soon became clear that Edwin wasn’t getting any better, and he was brought back home. Edwin’s doctors could not explain his condition in the same way they had been unable to explain why his mother and sisters had died. They were clueless. When Edwin started to lose strength, color, and appetite, George Brown panicked.


Urged by friends and neighbors—who were convinced the deaths were caused by supernatural powers—George Brown turned to magical thinking and agreed to disinter and examine the bodies in the hope that the findings would calm the neighbors and George himself. 


They were expecting to find that the bodies had naturally decomposed. 


The town doctor, who attended the grisly exhumation, is said to have been the lone voice of reason that cold morning when the townspeople gathered in the Chestnut Hill cemetery.


Two days later, the exhumation of the dead Brown family was front-page news in the Providence Journal, Rhode Island’s most widely read newspaper. It reported that Mrs. Brown and Mary Olive had mummified in the nine years they had spent in their graves.1 Mrs. Brown’s skeleton had some dried flesh and tissue remaining. Mary Olive’s skull had a thick head of hair, but there was no sign of blood. The men then exhumed Mercy, who had died only two months earlier—on January 17, 1892. Mercy’s body was fairly well preserved. 


As was customary, her body had been kept aboveground in a crypt until the frozen earth had thawed enough to allow the digging of a proper grave. The doctor removed the heart and liver. The liver was dry, but the heart contained signs of decomposed, clotted blood. This was normal, considering the rate of decomposition during a frigid winter.


The Providence Journal filed another report on March 21, 1892:


Dr. Harold Metcalf, the medical examiner of the district, who examined the bodies, is not one to believe in the vampire superstition. He made his examination, without exceptional results, according to his own belief, but found in one of the bodies, to the satisfaction of many of the people down there, a sign which they regarded as proof. When he removed the heart and liver from [Mercy’s] body, a quantity of blood dripped therefrom, conforming to the theory of the necessity of destroying the vampire, burned the heart and liver.2


Edwin was given a potion mixed with some of the ashes of the burned offal as a possible antidote. Of course, it did not work. 


He died four months later. This macabre episode gave birth to the legend of Mercy Brown, which in the annals of medical history is known as “The New England Vampire Panic.” 


In literary history, it is considered the origin of vampire fantasies, and Mercy became the inspiration for the most celebrated vampire victim of all, Lucy Westenra, in Bram Stoker’s iconic Gothic horror novel, Dracula.


* * *


Before modern medicine, life was unpredictable, brutal, and, by extension, often short. Plagues were common, and the causes behind diseases such as yellow fever, smallpox, and malaria were unknown. What we do not understand, we fear.


In Exeter, people could see that the sickness in the Brown family was contagious. Three deaths in one family could not be a coincidence. They knew that whatever it was, it spread slowly but relentlessly. In this context, it is not difficult to understand why families would go to extreme lengths to find a “cure.”


The exhumation of Mercy Brown did not occur in a vacuum. 


With the advantage of hindsight and science, we now understand vampire panics as moments in human history when the inexorable power of superstition collided with emerging medical science. 


Five years after Mercy Brown’s exhumation, when Bram Stoker published Dracula, the book was more than a horror story. It referenced cutting-edge medical and scientific ideas of the time and wove in emerging technology of the late nineteenth century, such as photography, telephones, stenographs, and railroads.


Bram Stoker was fascinated by science, especially medical science. His uncle, William Stoker, was an eminent physician at the Cork Street Fever Hospital in Dublin, one of the most influential organizations studying infectious disease in the Victorian era. Stoker’s older brother, Thornley, was a notable surgeon whose lectures on brain surgery appear in the notes for Dracula.3 Stoker, in Dracula, captured the anxieties people felt about infectious diseases, including blood infections. Dracula himself is a centuries-old vampire and Transylvanian nobleman who is trying to move from Transylvania to England to find new blood and spread the curse of the undead. In London he discovers Lucy Westenra, who is perhaps not coincidentally the same age as Mercy Brown was when she died. Lucy is from a wealthy family, and Stoker’s male-gaze-driven description of Lucy is “beautiful” and “angelic” but “simple-minded,” with a singular ambition of finding a suitor.


She becomes Dracula’s first victim, and he gradually drains the life from her with his vampiric attentions. Over the next month, doctors Abraham Van Helsing and John Seward try everything from blood transfusions to garlic blossoms, but Lucy keeps having “frightful relapses” until she dies. 


At the funeral, Van Helsing notices that her canine teeth are longer than he remembered.


Soon after Lucy’s death, there are reports of local children being attacked, all with the same “tiny wound” in the throat. On a hunch, Van Helsing goes to Lucy’s grave only to find the coffin empty. She has risen from the grave, undead, and is feeding on a child. The men note that Lucy’s sweetness has turned to “adamantine, heartless cruelty” and her purity to “voluptuous wantonness.” To make sure Dracula does not revive her again, her head is chopped off and her mouth stuffed with garlic. 


Only then is Lucy finally and permanently dead.


* * *


It is no coincidence that vampires, like pandemics, seem to come from elsewhere. Dracula was terrifying to urban London because he came from a remote, mountainous region of Eastern Europe, alien to most citizens of England’s capital metropolis. 


It is also not by chance that Dracula arrives in late August or September; that was also the season when cholera or bubonic plague had historically struck in Europe. 


Like all aliens, Dracula faced a strong anti-immigrant sentiment. 


The count is associated with swarms of rats and other creatures carrying filth and disease. The vampire brings a terrifying illness that thins the blood and corrupts the race. The book decries him as emerging from a “whirlpool” of races, a term Stoker borrows from late-Victorian debates, when it was used to describe the East End of London, home to large numbers of newly arrived Eastern European Jewish migrants who had fled from the pogroms. Their burgeoning numbers, swelling mainly in the slums, were feared to bring physical and moral infections to Britain.4 


Vampires had been a part of ancient folklore long before Stoker’s novel. English writer John William Polidori’s 1819 short story “The Vampyre” is often credited with kick-starting the genre, something Stoker may have read as a teenager when he spent hours trawling through ancient, often illustrated texts of Irish folklore in Dublin’s Marsh Library. But in Dracula, he gave the phenomenon a twist worthy of the Industrial Age.5 Dracula is the Romanian word for “son of Dracul,” a word that typically means “dragon” but can also mean “devil.” Stoker’s devil lived in Transylvania and traveled to London via ship and then railroad to reach London before he began ravaging the city. Both the vampire hunters in the novel—John Seward and Abraham Van Helsing—are doctors as well as experts in vampire lore, and they are on a mission to destroy the invader. 


During this time, medical and literary opinion were often reflections of each other. Dracula is, essentially, a collection of Victorian-era medical anxieties. It was written at a time when outbreaks ravaging British colonial outposts ended up at the doorsteps of the colonizers. 


The most devastating example was the cholera pandemic of 1817, which began in faraway Bengal, India. 


From India, cholera went to Southeast Asia, the Middle East, and eastern Africa through trade routes.6 This was the first of several cholera pandemics to sweep through Asia and Europe during the nineteenth and twentieth centuries. The plague that began near Calcutta traveled the world for twenty years, killing hundreds of thousands. The exact death toll is unknown, but some data is preserved and suggests how vast the total number of deaths could have been. The British Army alone recorded ten thousand deaths, and the Indonesian island of Java recorded one million people dead.7 To readers in London, the devil came from the east, as was customary.


Through the period of cholera outbreaks, there was ongoing debate in England about how diseases spread, and Dracula captured it perfectly when Stoker used blood infections as an integral element of his plot. In the Victorian era, many diseases that we now understand to be contagious (such as cholera and tuberculosis) were considered noncontagious. 


In his forward-looking novel, Stoker went against mainstream medical views by building the myth of vampirism on the still-new concept of “infectious diseases”: Dracula transmits the infection with a bite, leaving two puncture wounds, as if a snake had latched on to the neck. His victims are given blood transfusions, another pioneering technique that at the time was regarded as dangerous and experimental—which perhaps explains why Stoker’s description of them is vague. 


In the book, Seward states that Van Helsing performed the operation “with swiftness, but with absolute method.” Beyond that, the actual task is left to the reader’s imagination. Van Helsing describes Dracula’s limitations and says, “It is said, too, that he can only pass running water at the slack or flood of the tide.”8 Since disease breeds in stagnant water, it makes sense that Dracula, the personification of disease, saw running water as a hostile environment. 


Vampirism was an embodiment of disease.


One detail in the novel is most suggestive of the extent to which Bram Stoker was following contemporary medical thinking: the idea that a vampire can only rest in soil from the land of its origin. 


Vampires need their native earth to survive. Dracula can only rest in a coffin filled with his native Transylvanian soil, which he has shipped from Eastern Europe for that purpose. To thwart him, one simply needs to destroy these boxes, which is what the doctors do in the novel. The doctors research extensively to understand their enemy, eventually isolate him, and eliminate the threat. 


Van Helsing and the others locate forty-nine of the fifty boxes of soil transported to England and fill them with Eucharist wafers, supposedly purifying the soil and forcing Dracula to flee to his homeland. 


Does it ring a bell? 


Van Helsing and Seward are figuratively sterilizing Dracula’s boxes of earth. They isolate the source of the “disease” to prevent transmission. It is good medical practice—but not yet common at the time.


Dracula’s highly sexualized vampires and their fifty shades of red (especially his brides, who freely act on their sexual desires in exact opposition to men and women of the Victorian era) are often credited for capturing the repressed sexuality of the age. Films of the book emphasized these colorful aspects. But the novel did much more: Dracula, more than a century after it was published, remains relevant and provides a rare view of the enduring terror that mysterious infectious diseases had in the era before science. 


* * *


Bram Stoker gained an intimate understanding of how devastating and mystifying infectious diseases can be from his mother, Charlotte Thornley Stoker.9 She was born in 1818 and grew up in a pious Protestant family in Sligo, Ireland. She lived a life marked by tragedy, as she was born in the wake of a famine, which repeated with greater severity as she grew old. 


It was not famine, however, that would leave an intergenerational scar on the Stoker family. 


When Charlotte was fourteen years old, in 1832, she experienced a devastating cholera epidemic that killed more than half the population of the town. Bram grew up on her stories of the living being mistakenly buried with the dead in mass graves as cholera remorselessly claimed lives. She is known to have been one of Bram’s trusted writing critics.


The cholera epidemic began in Calcutta in 1817, reaching Sligo by the summer of 1832. Sligo’s residents watched tensely as the disease struck Dublin, Belfast, Limerick, and then the smaller towns: Tuam, Ballinrobe, and Castlebar. Just when the people of Sligo thought they had been spared, the first victim died on August 11—the same date that Dracula claims Lucy, his first victim in London.


In just six weeks, an estimated fifteen hundred townspeople died from the disease. Deaths were estimated at around an astonishing fifty per day, and some estimate the total death toll to be around eighteen hundred during the epidemic, which lasted from August to September. 


Charlotte’s family escaped, but she was forever haunted by what she witnessed. 


In 1873, she would finally narrate her trauma in a paper titled “Experiences of the Cholera in Ireland.” It is likely that Bram persuaded her to finally put on paper the stories she had told him throughout his childhood. In eleven pages, Charlotte provides a blueprint for Dracula. 


Many of her observations found their way into her son’s novel. She noted that people in Sligo believed that cholera affected port towns and that it traveled by ship. When the epidemic eventually ended, she recalled that there remained a terrible smell in the town for months after. 


In Dracula, places associated with the count have a rotting smell. Charlotte said it was believed cholera traveled as a mist over land; Count Dracula too can change into a mist. Charlotte noted that people spoke of weird weather conditions—unusual storms, thunder, and lightning—in Sligo before cholera made its appearance, and the same atmospherics dominate the book. As Sligo’s fever hospital was overwhelmed, residents noticed that the Catholic clergy were not reporting as many casualties, despite being in contact with the afflicted. They were thought to be, miraculously, immune to cholera. In Dracula, this would show up as symbols of Roman Catholicism, such as holy water and the crucifix, becoming useful tools to fight vampirism. 


The most significant influence, however, would come from the grim details about live burials. Charlotte wrote about the victims being buried within hours of death in mass graves for fear of the spread of the disease. 


In haste, many people were buried before they had died. 


Early in the epidemic in Sligo, Charlotte recounts the story of a victim who “awoke” while the undertaker was trying to fit him into the coffin. A second man pulled his wife’s body from a mass grave for a proper burial, only to discover she was still alive. “He sought her body to give it a more decent burial than could be given there, (the custom was to dig a large trench, put forty or fifty without coffins, throw lime on them and cover the grave). He saw the corner of his red handkerchief under several bodies, which he removed, found his wife and found that there was still life. He carried her home, and she recovered and lived many years.”10 While Stoker never divulged his inspirations, in a rare 1897 interview, he admitted that Dracula was inspired by the idea of “someone being buried before they were fully dead.” His working title of the book had actually been The Undead; the publisher changed it to Dracula prior to publication. 


* * *


Mercy Brown’s exhumation became the most publicized of a long series of “vampire panics.” New England was not the only place to have experienced a rash of vampire burials. The American phenomenon went on for nearly a hundred years, starting in the late 1700s, and was preceded by European outbreaks.


In March 2009, the corpse of an elderly woman dubbed the Vampire of Venice was found buried in a sixteenth-century plague pit, with a brick jammed between her jaws.11 Italian researchers believe she had been buried so brutally to prevent her from feeding on the victims of a plague that was sweeping the city. Gravediggers would sometimes come across bodies bloated by gas, with hair still growing and blood seeping from their mouths, and believe them to be still alive or undead. 


Shrouds used to cover the faces of the dead were often decayed by bacteria in the mouth, revealing the corpse’s teeth; thus, vampires became known as “shroud-eaters.” According to medieval medical and religious texts, the undead were believed to spread pestilence in order to suck the remaining life from corpses until they acquired the strength to return to the streets. The general wisdom was that to kill the vampire, you had to remove the shroud from its mouth, which was its food, and replace it with something inedible, like a brick. 


In the 1850s, decades before Mercy Brown was dug up, there was a similar panic in Jewitt City, Connecticut. 


This time, the Ray family was at the eye of the storm. 


Formerly robust family members were carried to the grave, and just like the Browns, the Rays helplessly watched their loved ones waste away. 


The stories of the two families are nearly interchangeable. 


Over the course of nine years, the Rays lost multiple family members to the same symptoms. The first to die was twenty-four-year-old Lemuel in 1845; less than four years later, patriarch Henry was felled. He was followed to the grave by twenty-six-year-old Elisha in 1851. Three short years later, in 1854, the eldest son, also named Henry, was struck by the now all-too-familiar symptoms, and this was when the panic truly set in. Just like George Brown, the Rays realized their neighbors’ talk in the village had become not altogether friendly. The family decided something drastic had to be done, and quickly.


Two of the sons—Lemuel and Elisha—were exhumed on June 8, 1854.12 According to newspaper accounts, the decomposing bodies were dug up and burned immediately. It is unclear why their father’s grave was spared, but by all indications, the exhumation had done the trick. The son named Henry survived his affliction, unlike Edwin Brown. The family believed exhuming and burning the bodies had stopped the vampire, and the method caught on. 


In neighboring Hopeville, the Walton family was going through a similar crisis. They lived less than two miles from the Rays’ farm and had heard of how the Rays had stopped the deaths: by destroying the dead to spare the living. 


For 136 years, no one would know of the Walton family’s struggles until, in November 1990, children playing on an eroding hillside discovered an unmarked grave. 


A police investigation was launched, as they initially believed the grave has been dug by a serial killer. Forensic archaeologists conducted a yearlong excavation and eventually found a total of twenty-nine unmarked graves. 


One of the graves, named Burial #4, stood out.


The entombment contained a coffin with “JB-55” spelled in brass tacks on the lid and was different from all the others. The skeleton they found was not white but painted red. The bones belonged to a male between fifty and fifty-five years old who had died in the early to mid-1800s. The feet were exactly where you’d expect them to be, but the rest of the body had been rearranged. The skull was in a “Jolly Roger” arrangement, with face turned downward and a pair of femur bones placed just below in an X. 


The researchers found that JB-55 had been dismembered about five years after death, with the positioning of the bones suggesting there was very little soft tissue left on the corpse when it was unearthed. That meant there were no organs to burn to stop vampiric activity. The archaeologists maintain that the corpse was beheaded as an alternative to burning the heart.13 Forensics revealed the cause of death as consumption. 


Two other graves, named IB-45 and NB-13 (the numbers are indicators of the age), contained the remains of people who had died of the same illness. 


Consumption, a historical name for the mysterious illness, is an apt description of the symptoms. The afflicted started coughing up blood; grew feverish and pale; and rapidly lost strength, appetite, and weight, leaving an impression that life is being slowly sucked away, or consumed. 


Through the 1800s, the diagnosis of consumption was a death sentence.


In 1892, the year Mercy died, the American civil war had greatly reduced Exeter’s population, and railroads had made it possible for residents to migrate to the countryside in search of better farmland and economic opportunity. Between 1820 and 1892, Exeter’s population fell from 2,500 to 961.14 Families were barely getting by when they also started dropping dead from the strange illness. The twelve biggest vampire-related exhumations in eighteenth- and nineteenth-century New England—in Connecticut, Vermont, Rhode Island, and Massachusetts—all turned out to be of people whose deaths resulted from consumption. The epidemic, also described as the “Great White Plague”—after the anemic pallor of patients as they wasted away—actually began eating away at humans over nine thousand years ago. Though the panics eventually stopped, consumption did not. 


The Great White Plague has left an indelible mark on human civilization, with traces found in Egyptian mummies dating back to 2400 BC. Medical historians speculate that consumption began in the first cities of the ancient world and that the ancient Egyptians may have bequeathed on the world—in addition to civilization—this malignancy. 


The ancient Greeks called it phthisis (pronounced “thay-sis”), meaning “wasting away.” In ancient Rome it was called scrofula, and in India it was referred to as yaksma, with the first reference in non-European civilization found in Rigveda (around 1500 BC). 


This disease, among the oldest in the world, has been a parallel to history itself. 


Consumption is a remarkably enduring disease. Once it arrives, it stays. It ravages cities and plunders populations, and for that it was called the “Captain of All These Men of Death” by English writer John Bunyan in his 1680 novel, The Life and Death of Mr. Badman. 


Today, we know the disease as tuberculosis. 


Vampire panics can be explained away as the reaction of the uneducated, frightened masses from an era before modern medical science. Our rituals are not the same in the twenty-first century; nevertheless, when confronted by an incurable disease, we continue to react with manic alarm and often with the same hysteria George Brown showed that March morning in Exeter, standing over the grave of his daughter. 
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DR. IGNAZ SEMMELWEIS, SAVIOR OF MOTHERS


The knowledge that boiling water kills germs and handwashing prevents disease was not accepted in nineteenth-century Europe, when doctors arrived at the operating table in their street clothes and, without washing their hands or putting on scrubs or surgical gloves, set to work on their often unlucky patients. 


Sterilization was also unknown; if a scalpel fell to the ground during an operation, it would be picked up and reused. In the world before the invention of microscopes, the idea of germs was as invisible as the germs themselves. 


One of the most common causes of death among women at that time was a devastating infection called puerperal or “childbed” fever, a postpartum infection in the uterus. The infection is now largely preventable due to infection-control practices and, when it does occur, is easily treated, thanks to antibiotics. Until recently, pregnant women dreaded labor; childbed fever was a near certainty.


Within three days of giving birth, patients often developed abdominal pain, fever, and infection, quickly resulting in death. It affected everyone—the wives of prime ministers and kings were as susceptible as other women. Jane Seymour, queen of England from 1536 to 1537, and the third wife of King Henry VIII, died of it, nine days after delivering Princess Elizabeth.1 Childbed fever became deadlier in the nineteenth century due to two changes: more babies were delivered in the hospital instead of at home, making it easier for the infection to spread around the wards, and autopsies began to be conducted on childbed-fever victims to understand the cause of the disease. With the lack of sterilization practices, the doctor conducting the autopsy often became infected and went on, unwittingly, to transmit the infection to other patients. 


Eventually a luckless doctor, ahead of his time, discovered the cause. His ideas saved millions of lives, sparing countless mothers and newborns from excruciating deaths. For that, he was initially demoted, eventually fired, and committed to a mental asylum, where he died after being beaten to death while trying to escape. 


In the nineteenth century, when maternal and infant mortality rates averaged 50 percent, the immovable ideas of formal medicine collided with newly discovered scientific evidence. 


The man at the center of it all was Ignaz Semmelweis.2


* * *


Our tragic hero was born in 1818 to Teresia Müller and Josef Semmelweis on July 1. The family of German Jewish immigrants to Hungary ran a grocery shop successful enough to allow them to afford an education for all eight of their children.3 Ignaz, the fifth child, grew up in a reasonably happy home in the district of old Buda called Tabán. The city, in 1873, combined with Pest and Óbuda to form Budapest. At this time, Buda was administered as part of the Austrian Empire.


The building where the Semmelweis family lived still stands on Aprod Street as a museum for the history of medicine and holds several objects belonging to the Semmelweises. Among them is a diary of a friend of the family, which states that young Ignaz was “happy, truthful, open-minded and extremely popular with friends and colleagues.”4 By all accounts, he was an incredibly intelligent child and “one of the most cheerful, life-affirming and carefree students in Vienna.” He threw himself into his education with “immeasurable ambition and extraordinary diligence, perseverance and exactitude.”5


Ignaz came to obstetrics in a roundabout way. He began studying law at the University of Vienna in the autumn of 1837. By the following year, for unknown reasons, he switched to medicine. He was awarded a master’s degree in midwifery in 1844 and became a surgeon in 1845. 


After failing to obtain an appointment in a clinic for internal medicine, Semmelweis decided to specialize in obstetrics, then considered a lowly branch of medicine. 


A year later he joined the maternity clinic of the Vienna General Hospital, a teaching hospital and one of the busiest institutions in the world at the time. It was not a prestigious posting, nor was it his first choice, but the newly qualified Dr. Semmelweis threw himself into the routine of a busy physician. 


On his twenty-eighth birthday, in 1846, Dr. Semmelweis was granted a two-year appointment as assistant to physician Johannes Klein, director of the Vienna General Hospital; thus began the obsession that would consume his life.


Working in the maternity clinic of a teaching hospital meant that Semmelweis had to perform two roles: teacher and doctor. 


He inspected patients in the morning and prepared them for the bedside rounds undertaken by the senior doctors and assisted the doctors during obstetric surgeries. He also taught medical students obstetrics by demonstrating procedures on corpses, and he was in charge of statistical records as the “cleric of record,” which put him in the perfect position to spot death patterns among patients.


The Viennese Maternity Clinic was set up specifically to serve the poor, including prostitutes. At that time, desperately poor mothers often used infanticide—the intentional killing of babies—as a method of “birth control.”6 To stop this, the government offered free care to pregnant women, setting up institutions like the Viennese clinic. The clinics would look after the infants, and in return the women would be subjects for the training of doctors and midwives.


In 1841, due to growing numbers of patients, the hospital opened a second obstetrics clinic for the instruction of midwives alone. Most doctors in that period were men. Women, as nurses and midwives, were not allowed into the universities and could not gain a license to practice medicine. 


At Dr. Semmelweis’s clinic, male students who were being trained to become doctors practiced their medicine on patients, having tried out their skills on autopsies; midwives, educated in the second clinic, did not conduct autopsies. 


That would make all the difference. 


Almost as soon as the clinics were segregated, the difference in deaths from childbed fever between the two increased dramatically. Semmelweis noticed this immediately as the cleric of record.7 He was shocked to learn that the mortality rate of those treated in the first clinic, run by doctors, was at one point as high as 10 percent. The second clinic, run by midwives, had an average mortality rate of less than 4 percent.8 News of the disparity soon spread. 


The two clinics admitted patients on alternate days. Semmelweis described women begging on their knees not to be admitted to the first clinic and that some women even preferred to give birth in the streets, pretending to have gone into labor while en route to the hospital.9 It meant they would still qualify for the childcare benefits without being admitted. To Semmelweis’s horror, the women delivering in the streets had a better survival rate than the women admitted to the first clinic. Most of his colleagues chalked up the deaths in the first clinic to bad air, or foul smells, which drove Semmelweis to despair: “It made me so miserable,” he wrote, “that life seemed worthless.”10 


Semmelweis concluded that whatever was going wrong in the first clinic was because of something inside it. Doctors there were using the same techniques but causing more deaths, and he was determined to find out why. He first meticulously eliminated all possible differences; for example, the same laundry contractor would henceforth wash the linen from both clinics, and the same food would be served to all patients. 


In his obsession to keep patients alive, he picked a fight with everyone else—just the kind of doctor every patient wants. He was extremely strict and was once noted to have used “mild corporal punishment” to discipline a laundry owner who brought back the patients’ sheets stained with blood and pus.11 


He was kind to his patients though. 


As part of his investigations, he also looked into the religious practices of those working in the clinics. According to accepted Catholic rituals of the time, a priest would be summoned from the hospital chapel to administer last rites. Every time the priest came, a sacristan—a person in charge of sacristy—would ring a bell. For expecting mothers in the two clinics, this bell was an audible reminder of the horrors that lay ahead. 


Thinking the bell might trigger the patients emotionally (panicked patients do worse medically), Semmelweis asked that the use of bells be stopped. Eventually, both clinics were run and operated identically in every respect; however, the death rates in the first clinic remained high. 


Meanwhile, Semmelweis’s authoritarian manner saw him demoted. 


Up until this point in history, it was maintained that disease spread because of bad air, characterized by its foul smell. This was known as the “miasmatic theory,” originating in the Middle Ages. Miasma is the ancient Greek term for pollution. The miasmatic theory, which also gave rise to the naming of malaria (literally meaning “bad air” in medieval Italian), held that diseases such as cholera, infections such as chlamydia, or plagues such as the Black Death were caused by a miasma. 


Dracula, for that reason, was surrounded by miasma. The mist surrounding the count, and the garlic flowers that repel him, are suggestions of miasmatic belief. In Stoker’s Dracula, when Jonathan Harker visits the count’s room in Transylvania, he smells “a deathly, sickly odour.”12 The book consistently refers to this sense of decay suspended in the air in the presence of the vampire. 


Stoker used miasmatic imagery to convey the horror of illness.


Until the mid-nineteenth century, the medical community believed epidemics were caused by something nasty in the air, and the theory was extended to other conditions. It was believed that you could become obese by inhaling the odor of food. The other popular explanation for disease was called “spontaneous generation,” a little like the immaculate conception. The Greek philosopher Aristotle (384–322 BC) was one of the earliest recorded scholars to articulate the notion that life can arise from nonliving matter. It held that different types of life might repeatedly emerge from specific sources other than seeds or eggs.


Yet as early as the sixteenth century, an Italian scholar and physician named Girolamo Fracastoro had floated the idea of contagion—that small, invisible organisms were causing diseases.13


Like most new ideas, his views were held in disdain. 


A century later another Italian physician, Francesco Redi, provided evidence against “spontaneous generation,” a belief that flies spontaneously generated from rotting meat.14 In 1668, he devised an experiment in which he placed meat in three jars. One of the jars was left open, another one tightly sealed, and the last one covered with gauze. 


After a few days, he observed that the meat in the open jar was covered by maggots, and the jar covered with gauze had maggots on the outside surface of the gauze. The tightly sealed jar had no maggots inside or outside it. He also noticed that the maggots were found only on surfaces that were accessible to flies.


A few years later, in 1676, Dutchman Antonie van Leeuwenhoek observed bacteria and other microorganisms in water, the first to be observed by man, using a single-lens microscope of his own design.15 Leeuwenhoek, commonly known as “the father of microscopy,” is central to the story of one of the most significant developments in the history of science. 


The nature of scientific discovery has always been one of incremental advances, based on achievements of men like van Leeuwenhoek, Redi, and Semmelweis. Examples of this abound in the histories of science and medicine. We prefer the single story of a genius with a game-changing eureka moment, but in truth the revolutionary scientific progress made by flamboyant doctors like Louis Pasteur, Joseph Lister, and Robert Koch was possible only because they were standing on the shoulders of men like Redi, van Leeuwenhoek, and Semmelweis.


Semmelweis, despite his demotion, was still intent on discovering the reasons for the mortality-rate discrepancies between the first and second clinics and dismissed his colleagues’ explanations of miasma being the cause. They said deaths in the first clinic were due to overcrowding and the resultant foul smell; however, the clerical records showed that the second clinic was, in fact, the one that was overcrowded, with the women who were trying to avoid being admitted to the first clinic, where they knew they were more likely to die.


Tortured by the mystery, Semmelweis took a trip to Venice along with two of his friends, hoping that “the Venetian art treasures would revive my mind and spirits, which have been so seriously affected by my experiences in the maternity hospital.”16 When he returned to Vienna, he was shocked to find that a dear friend and colleague, Jakob Kolletschka, had died after accidentally being poked with a student’s scalpel while performing a postmortem examination on a patient who had died of childbed fever. Kolletschka’s own autopsy revealed a cause of death similar to those of childbed-fever victims. 


Semmelweis immediately made a far-reaching connection and set about conducting a series of experiments. After a year, he finally understood the crucial difference between the two clinics: the midwives, unlike doctors who performed autopsies, had no contact with cadavers. Typically, the doctors would perform autopsies in the morning, barehanded; then, without washing their hands, they would head into the maternity ward to deliver babies. Semmelweis concluded that doctors carried “cadaverous particles” from the autopsy room to the patients they examined. When they delivered the babies, these particles would get inside the women. 


If his hypothesis proved to be correct, getting rid of the cadaverous particles would reduce the death rate from childbed fever.


By the end of May 1847, two months after his return from Venice, Semmelweis instituted a policy of using a chlorinated solution for handwashing and the cleaning of instruments before the examination of patients and after autopsy work. 


In a repeat of the move that led to his demotion, Semmelweis ruled that all first-clinic physicians must also wash their hands with chlorinated lime. His colleagues chafed at the idea, literally, as bleach is irritating to the skin. 


Semmelweis didn’t know anything about germs. He chose chlorine because he thought it would be the best way to get rid of any smells left behind by those little bits of corpse. It was good fortune that he chose one of the best disinfectants, but it was to clear the air.


With the new handwashing routine in place, the death rate in the first clinic began to drop. It had been 18 percent in April and went down to 2 percent by June. In August, for the first time ever, no one died of childbed fever in the doctors’ clinic.


Semmelweis had solved the problem without being able to explain why handwashing and sterilizing made the difference. Nonetheless, he stubbornly insisted that other physicians unquestioningly follow his rules until he could find the answer. His colleagues, who did not like him to begin with, took this as a personal attack. They grumbled about how unthinkable it was to accuse prestigious physicians of being carriers of contagion, a theory for which Semmelweis could offer no evidence. 


It did not help that Semmelweis enforced his new rules and monitored their hygiene with characteristic authoritarian impulse. He assigned a midwife and a medical student to each patient. The student’s name was publicly displayed so Semmelweis could immediately identify if anyone skipped handwashing. He also demanded that the students wash and sterilize their medical instruments.


Despite the unpopularity of his new rules, the statistics were clear, and by the end of the year, talk of his experiments was spreading across Europe. Semmelweis, who had only been in the position of senior resident at the clinic for eighteen months, had every hope that his practices would be globally accepted.


However, he did not publish a paper about his findings. Never the crowd pleaser, he disliked public speaking and writing, which made it difficult to secure recognition for his discovery and went against the grain of academia’s long-standing “publish or perish” culture. With the concept of germs yet to be discovered, Semmelweis lacked the framework to explain his breakthrough. The lack of explanation became a reason to argue against his discovery.


Semmelweis soon became adamant, to a degree that inevitably caused offence. He started publicly berating people who disagreed with him, and he made influential enemies. Eventually the doctors gave up the chlorine handwashing, and Semmelweis lost his job.


Making matters worse, the year after his breakthrough, in 1848, there was an uprising in Vienna against the Austrian Empire, and Hungarians, like the Semmelweis family, began to be mistrusted. Although there is no evidence that Semmelweis was a part of the revolution, many of his students and at least one of his siblings were.


In 1850, he left the city without saying goodbye to anyone. He returned to Hungary and for the next decade faced relentless ridicule for his ideas about handwashing. Semmelweis, now without a job and infuriated, started writing open letters to prominent obstetricians, accusing them of being murderers.


In 1861, he wrote about it: “Most medical lecture halls continue to resound with lectures on epidemic childbed fever and with discourses against my theories.… In published medical works my teachings are either ignored or attacked. The medical faculty at Würzburg awarded a prize to a monograph written in 1859 in which my teachings were rejected.”17 Semmelweis’s research and style were too radical and too impolite. His ideas, like him, were an affront to the self-esteem of illustrious doctors of the gentleman classes. His method of using statistics as medical evidence was not then understood or accepted. The centuries-old thesis that this disease was spread by miasma or contagium was too deeply rooted. 


Semmelweis, isolated and mocked, was not, however, entirely alone. At some point in the same decade, thankfully for all humanity, French, German, and English scientists walked into their labs.


* * *


The story of germ theory, like all good stories, is one of incrementality. 


As Semmelweis was struggling to explain the idea of contagion, a younger scientist in France was toying with a similar problem—but from a completely different angle. In 1845—the same year Semmelweis became a surgeon—Louis Pasteur, twenty-three years old, graduated with a degree of licencié ès sciences (MS) from the École Normale Supérieure.18 He would spend the next two decades studying chemistry and fermentation.


In May 1849, Pasteur married Marie Laurent, the daughter of the rector of the university. The couple had five children; only two survived childhood. In 1859, when they lost a daughter to typhoid, Pasteur threw himself into his work, turning his attention to “wine maladies.”


French wine was prized around Europe, and a trade deal with Britain dramatically boosted French wine exports; however, much of it spoiled during transit, souring instead of fermenting. The “wine maladies” became a national crisis, and eager to save the country’s reputation and economy, emperor Napoleon III asked Pasteur, by now a famous chemist, to figure out what was happening and fix the problem.


Pasteur realized that boiling wine to kill bacteria made it taste terrible. After a series of experiments, he discovered that by heating wine precisely to 131 degrees Fahrenheit, he could kill the bacteria but not ruin the taste. Pasteur had, early on, sided with the minority point of view among his contemporaries: that fermentation was caused by a living microorganism and not spontaneously generated. His study of wine contamination helped prove the point, showing it to be caused by microbes.


This thunderbolt of an idea—the beginning of “germ theory”—saved the wine industry from collapse, but its impact was much greater. Pasteur realized the fermentation process caused by bacteria was similar to the infections found in wounds. He was the first to imagine disease as a process that involved living things. Understanding the enormity of his discovery, he famously said, “A bottle of wine contains more philosophy than all the books in the world.”


Germ theory was inherently controversial, but especially because the idea was coming from a chemist, not a doctor. The genius of Pasteur was that he made two far-reaching connections: that the fermentation in wine (or infection) was caused by living things and that this could be controlled by heat. What we now know as the process of pasteurization is a result of this discovery and has saved countless lives around the world.


The idea was a paradigm shift.


Germ theory was to medicine what Italian astronomer Galileo Galilei’s theory on earth’s rotation was to astronomy or Sir Isaac Newton’s theory of gravitation was to physics or Charles Darwin’s theory of natural selection was to biology. It changed every single concept, theory, and standard for what had constituted the legitimate practice of medicine. However, like all radical ideas, it was widely debated and repeatedly rejected until it became impossible to reject anymore.


The process would take three decades and cost countless lives.


After his discovery of the effect of heat on bacteria, Pasteur moved on to take down another beloved medical superstition, spontaneous generation, which had led to all sorts of magical thinking: that dust creates fleas, that maggots arise from rotting meat, and that bread or wheat left in a dark corner could produce mice.19 In 1861, Pasteur gave a lecture, “On Organized Corpuscles That Exist in the Atmosphere; Examination of the Doctrine of Spontaneous Generation,” that proved conclusively that infection was not spontaneously generated, that in fact infection and many diseases were caused by bacteria.


Once again, at the request of the French government, Pasteur conducted a series of experiments, this time turning his attention to silkworm disease, which was attacking the French silkworm nurseries. It would be his entry into the world of infectious diseases.20 


In the middle of the nineteenth century, a mysterious disease had attacked French silkworm nurseries. Silkworm eggs could no longer be produced in France, and they could not be imported from other countries, as the same disease had spread to other silk-producing countries, such as Italy, Austria, and the Ottoman Empire. By 1865, this crisis had become a matter of national economic interest.


By now, Pasteur was going through one of the roughest phases of his life. His second daughter died of typhus in 1865 at two years old; a third daughter, aged twelve, died from a tumor in 1866; and in 1868, at forty-five, Pasteur suffered a stroke that partially paralyzed his left side.21 Still, he did not stop his research. His colleagues set up a mobile laboratory that allowed him to work from his sickbed. After five years, he succeeded in saving the silk industry by discovering a method that enabled the preservation of healthy silkworm eggs and prevented their contamination by disease-causing organisms. He established that healthy worms became ill when they nested in the bedding of diseased worms, that environment directly led to contagion, and that the spread of disease could be controlled by sterilization. 


He convincingly linked contagion to a specific disease. 


This led to a new phase of discoveries that made the closing decades of the nineteenth century a golden era of medical science. Pasteur’s considerable renown caught the attention of an English scientist, Joseph Lister, a professor of surgery at Edinburgh University and an unlikely hero whose discoveries, when combined with those of Semmelweis and Pasteur, would change the world.


Lister was the second of three children born to Isabella Harris and Joseph Jackson Lister, a successful wine merchant and amateur scientist.22 Young Lister was mild-mannered, courteous, and not keen on confrontation. He had soft blue eyes and a pleasant and gentle smile. He spoke softly, frequently with a slight stammer, and sighed often.23 The world of surgery was still primitive. 


In The Butchering Art, the historian Lindsey Fitzharris reveals the grisly world of nineteenth-century medicine. The surgeries were done without anesthesia and had to be done quickly, lest the patient bleed to death. Doctors took pride in their speed and brute strength, using the most primitive of tools that today would not look out of place in a garden shed. 


Then there were postsurgery infections to contend with, made worse by the fact that doctors wore aprons that had so much dried blood on them, they could stand on their own. Bed linen and laboratory coats went unwashed, and surgical instruments were cleaned only before they were put away for storage. Surgeons of the time referred to the “good old surgical stink” and took pride in the stains on their unwashed operating gowns as a display of their experience.


Semmelweis’s now-legendary work on childbed fever had by then fallen into obscurity.


While everyone around him considered it a status symbol to be covered in blood from previous operations, Lister washed his hands before operating and wore clean clothes.24 He demonstrated a rare compassion for patients and urged that every patient be treated “with the same care and regard” as if they were the prince of Wales. When a young girl, whom Lister had treated for an abscess on her knee, presented the surgeon with her rag doll and its detached leg, he threaded a needle and sewed it back on.25 Lister was appalled by the number of patients who died after otherwise successful surgeries. This period seems to be the origin of the tired medical joke: operation successful, patient dead.


Because of the high rate of mortality from hospital infections, surgeries were performed only as a last resort. There was talk of banning all surgery from hospitals because of septic complications. Sir J. E. Erichsen, a future president of the Royal College of Surgeons, stated, “The abdomen, chest, and brain will forever be closed to operations by a wise and humane surgeon.”26 A broken leg, while painful, is not something that often causes death today. Around 150 years ago, this was not the case. A broken leg meant amputation, and in about half of such cases, the patient subsequently died of infection. 


Joseph Lister helped put an end to this tragic waste of life, the same way Semmelweis did with childbed fever.


Lister realized that broken bones healed without infection when the skin was not broken—whereas compound fractures (when bones pierce through the skin) often became infected. Lister reasoned that somehow the infection was entering the wound from the outside, that the infecting agent was something in the air. 


Like Semmelweis, he did not know exactly how this happened.


As the son of a wine merchant, Lister was all too familiar with the problem of wine going sour due to fermentation. His great intellectual breakthrough came when, on the advice of Thomas Anderson, a professor of chemistry at Glasgow University, he read Pasteur’s Recherches sur la putréfaction and postulated that the same process causing fermentation was involved with wound sepsis.27 Lister was struck by Pasteur’s ideas and reached the next logical conclusion: that airborne germs caused wound infections after operations. It was after reading of Louis Pasteur’s discovery of microscopic objects—bacteria—in sour wine that the penny dropped.


Lister then took another logical leap of faith: that infections were not caused by the chemical reaction of oxidation, or in other words, wounds do not become septic just because they have been touched by air. They become infected (or contaminated) because of living microorganisms. Lister started washing his hands and sterilizing his instruments before operations.


After various experiments with cleansing chemicals, Lister opted for carbolic acid, used in sewage works to counter bad smells. 


Then, in August 1865, after two failed efforts, Lister performed an operation to mend the broken leg of an eleven-year-old boy, James Greenlees, who had been hit by a cart. The boy had a compound fracture of the lower left leg. He was given chloroform, and Lister washed the wound out and applied a dressing of carbolic acid (now called phenol) as a disinfectant. A splint and bandages were put in place, and the carbolic acid dressing was renewed several times as the days went by. The wound began to scab over and heal. After six weeks Greenlees was discharged, fully recovered, and left Glasgow Royal Infirmary completely cured.28 It was Lister’s first success. It took another two years of research before Lister felt ready to share his findings, in a five-part report published in 1867 in the Lancet. From then on, Lister laid out the protocol for sterilizing surgical instruments, surgeons’ hands, dressings, and wounds with solutions of carbolic acid and even designed a sprayer to diffuse the substance in the foul-smelling air of the operating room. 
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