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To the millions of lives lost –
because a vaccine didn’t arrive in time,
because they couldn’t afford one,
because the country didn’t have one,
or because no one had yet invented one.

This book is a tribute to their memory,
a reminder of what was lost
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PREFACE

IT WAS DURING THE DEVASTATING SECOND WAVE OF COVID-19 in 2021 that the seed for this book was planted. After leaving IBM’s advocacy and public policy team, I was working with a healthcare policy advocacy group in India, driven by a deep curiosity about how global pharmaceutical lobbies shape public health policy and influence governments.

I had just completed my first book, Heavy Metal: How a Global Corporation Poisoned Kodaikanal, and the publisher was running it through legal review in both India and the UK. One evening, while working on a related project, I was searching for reliable information on the history of vaccine development in India. To my astonishment, I found no single comprehensive source that chronicled India’s legacy of vaccine research and vaccine making.

What started as a personal inquiry soon branched out into an epic spanning colonial-era science, post-Independence ambition and global leadership. It became increasingly clear to me that India’s complex and largely unsung vaccine story needed to be told. When a hastily put-together concept note was sent around, to my surprise, three top publishers expressed immediate interest.

But enthusiasm alone wasn’t enough. The real work was piecing together a historical narrative that had never been fully documented. It took four more years of painstaking research – digging through dusty archives, tracking down old journals and newspapers, consulting out-of-print books, scouring through online resources and sitting with the vaccine legends who are still alive – to bring this story to life.

I came to realize during this journey that few innovations have influenced human survival and progress as profoundly as vaccines. From a world of 1 billion human beings at the beginning of nineteenth century to over 8 billion today, vaccines have played a defining role – saving lives, reducing child mortality and transforming public health through the generations.

By the time Edward Jenner died in January 1823, his pioneering smallpox vaccine had already saved thousands across Europe. And what’s more – he had sparked a revolution. Jenner’s work laid the scientific and moral foundations for a field that would become central to modern medicine: immunology. Building on that legacy, Louis Pasteur would later push the boundaries even further with his groundbreaking research on rabies and anthrax, cementing vaccination as a pillar of preventive healthcare.

But while these milestones were reshaping the Western world, what was happening in India?

For much of the nineteenth century, India remained on the margins of this scientific awakening, held back by colonial apathy, fractured health infrastructure and a civilizational gulf that kept Western science at arm’s length. It wasn’t until the 1890s, with the arrival of Russian-born British scientist Waldemar Haffkine, that the country saw its first organized attempt at vaccine research. I was confronted with many questions even at the starting point of India’s vaccine story. How did Haffkine gain the trust of both his colonial masters and the Indian people to launch the world’s first vaccines for cholera and plague – right here in colonial India? And how did he eventually lose the trust of both?

The British did establish vaccine institutes in the early twentieth century, but why were they nestled in hill stations, designed to serve colonial officers instead of India’s masses? Why was public health treated as a convenience, not a commitment? Why did life-saving science flourish in Europe while the vaccine landscape in India remained a footnote? My enquiries led me to reflect on the stark dichotomy in healthcare that prevailed between the West and the rest; driven not just by skin colour, but also geography, poverty and access to education.

As I moved from the Haffkine era into the next chapter of India’s public health journey, I realized it wasn’t until the final years of colonial rule – amid rising nationalist fervour and the global upheaval of World War II – that the British began to take disease control more seriously. I’m sure my readers would be equally curious to find out what triggered this sudden urgency. Was it genuine concern for India and its people, or merely a last-ditch effort to salvage imperial credibility and soften Britain’s legacy of plundering nations, leaving them impoverished and broken?

Some seeds had been sown by the time independence was attained – through health surveys, expert committees and early public health experiments – that hinted at a broader vision. But who would carry that vision forward? Could an independent India, emerging from centuries of subjugation and the trauma of Partition, muster the will and resources to do so? With a piecemeal health system and scarcely any indigenous production capacity, but guided by the ideals of self-reliance and equity, that’s exactly what India set out to do.

The early targets were clear: tuberculosis and smallpox – two scourges that had devastated families and communities alike. India was among the first countries to join the global BCG vaccination programme against TB, launching pilot projects as early as 1948, with support from WHO and UNICEF.

By the late 1970s, the pieces were slowly falling into place. Institutional capacity, albeit still shaky, was beginning to take shape. And then came a turning point: India’s launch of the Expanded Programme on Immunization (EPI) in 1978. But what did ‘expanded’ immunization really mean for a country where access to even basic health services was uneven at best? And how did the EPI enable India to realistically prevent six critical diseases – tuberculosis, diphtheria, pertussis, tetanus, polio and measles?

As India’s vaccine strategy continued to evolve, homegrown institutions came into focus. Unlike most developing countries at the time, India wasn’t wholly reliant on imports. State-run production hubs like the Pasteur Institute in Coonoor, the Haffkine Institute in Mumbai and the Central Research Institute in Kasauli quietly ramped up manufacturing. In the face of rising demand, early coverage was far from ideal. Still, the scaffolding was being built for something larger, more ambitious. The foundations laid during this phase would become the backbone of India’s national immunization efforts.

Then came the 1980s – a decade of consolidation. Making vaccines work in the real world is not just about vials and syringes. It’s about getting them to the right place, at the right time, in the right condition. India turned its focus to cold chain logistics, health worker training, vaccine awareness and disease surveillance. Even as the systems improved, a new challenge began surfacing – vaccine hesitancy. Driven by misinformation, cultural beliefs and occasional distrust in government-led programmes, this hesitation would emerge as a silent barrier to full immunization coverage.

In 1985, measles immunization was introduced, targeting one of India’s deadliest childhood killers. Why did it take so long to reach this point? And what would it take to make sure no child slipped through the cracks? Polio emerged as the next great frontier. Endemic for generations, the disease demanded a bold, aggressive national response. Could India mobilize at the scale required to defeat it? Could it overcome the last-mile challenges in rural heartlands and urban slums alike?

By 1990, India’s vaccination programme still had its limitations – coverage remained uneven and quality varied. But make no mistake – what had been built was monumental: a comprehensive national immunization programme stitched together through sheer effort, endurance and an ever-evolving vision. A programme that would soon scale up into one of the largest vaccine delivery systems on the planet.

As I traced this journey, I realized that strategy and systems alone don’t drive transformation. People do. The immunization story I was writing wasn’t just about institutions and infrastructure – it was also about individuals.

No story of India’s vaccine journey is complete without its constellation of quiet heroes. Not the ones etched in bronze or splashed across magazine covers, but those who toiled behind the scenes, often unrecognized yet always relentless. They came from different corners of the country; from different faiths, disciplines and walks of life. Scientists, doctors, administrators, entrepreneurs – men and women who defied the odds not for fame, but for a larger purpose.

Each one brought along a missing piece of the puzzle. A molecule here, a breakthrough there; a bold policy change, a stubborn refusal to give up. And together, they built more than vaccines. They built the nation’s self-reliance. They built systems that would ensure all Indians received the best of global technology. They built a quiet revolution – one that would, in time, place India not at the margins, but at the very core of global immunization.

The 1970 Patents Act, which replaced colonial-era patent laws, marked a watershed moment in India’s pharmaceutical and vaccine journey. By abolishing product patents for food and medicines and allowing only process patents, the door was opened for Indian companies to legally reverse-engineer patented vaccines using alternative methods. This critical shift broke the stranglehold of multinational corporations and gave rise to a generation of homegrown firms that combined scientific ingenuity with public health purpose. The result was a thriving ecosystem of affordable vaccines tailored to the needs of India and the rest of the developing world.

For the next three decades, this legal framework fuelled an era of creative reengineering, making lifesaving vaccines and drugs accessible to millions. The most intriguing piece of the puzzle was how Indian firms continued to find inventive ways to navigate the system, sustaining their global competitiveness even after product patents were reintroduced.

This quiet revolution of science and sovereignty didn’t unfold overnight. But by the time economic liberalization swept through India in 1991, the groundwork had already been laid. A generation of scientists had been trained. Public institutions had grown more capable. A clutch of daring biotech entrepreneurs had begun to emerge – restless, ambitious and unafraid to compete with the West on their own terms. This became one of the most compelling parts of the story as I delved behind the scenes of invention, entrepreneurship and the manoeuvres of transnational companies to protect their turf.

The old state-run model, sturdy but sluggish, began giving way to nimble private players that combined scientific rigour with business agility. I tried to capture this tectonic shift in its minute details. What followed was not just industrial growth, but the rise of a new kind of national confidence. Indian vaccines no longer needed validation; they were becoming the global standard.

As agencies like UNICEF and WHO took notice, Indian firms went from backroom suppliers to frontline partners in global health. And soon, they moved beyond that orbit, venturing directly into international markets, taking on multinationals and reshaping the economics of vaccines across continents.

With the dawn of the twenty-first century, India was no longer just participating in the global vaccine story – it was authoring an entirely new chapter. A chapter written not just in patents and production numbers, but in lives saved, diseases contained. The world had begun to look eastward – not for charity, but for solutions.

By the time India joined the global patent regime in 2005, the country was home to a thriving ecosystem of public and private institutions engaged in developing and producing cutting-edge vaccines and biotechnologies. Indian scientists and firms were now contributing not only to global vaccine access but also to the furthering of science, developing novel platforms and low-cost technologies suited to the realities of the Global South. Innovations such as the indigenous rotavirus vaccine and IIT Bombay’s development of a CAR-T cell immunotherapy for certain cancers at one-tenth the cost of similar therapies in the West furthered India’s scientific confidence.

Its prowess was further reinforced during the Covid-19 pandemic. While much of the world struggled with supply shortages and vaccine nationalism, the country’s premier medical research system, Indian Council of Medical Research, developed the indigenous COVAXIN using a time-tested inactivated virus platform. Simultaneously, it leveraged public–private partnerships to produce and deploy COVISHIELD at an unprecedented scale. In record time, India vaccinated its 1.4 billion citizens, not only safeguarding its own population but also supporting dozens of low- and middle-income countries (LMICs) with timely vaccine supplies through bilateral aid and the COVAX initiative. At a moment when global solidarity faltered, India’s vaccine diplomacy offered a powerful counter-narrative.

In the following pages, you will come across a sea of little-known facts, anecdotes and personalities that have shaped the chronicle of vaccine science in India. From R&D to public policy, my effort has been to unearth hitherto unmined details, place known facts in perspective, unveil unsung heroes and celebrate them. I have tried to narrate this story with honesty and depth, acknowledging both the triumphs and the tensions that have defined India’s unprecedented vaccine journey.

I am certain you will find these revelations as thrilling and enlightening as I did while uncovering them, and come away with a renewed pride in India’s scientific spirit. As you read, you will find that this is not just a story about vaccines – it is the story of a nation discovering its voice, asserting its autonomy and quietly rewriting the rules of global health.

Wishing you a rewarding and thought-provoking read.
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SNAKEBITE TURNS SAVIOUR

DAYS AFTER INDIRA GANDHI TOOK OFFICE AS THE PRIME minister of India in 1966 in the national capital of New Delhi, a mare at a stud farm in Pune was bitten by a snake some 1,500 kilometres away. Neither the snake nor the mare could have known their encounter would soon find a significant place in the history of India and beyond. This seemingly minor incident would lead to the birth of an enterprise that would go on to immunize billions of children around the world and become one of the world’s largest vaccine* makers.

This was no ordinary mare, though; the animal belonged to a horse breeder in Pune, 150 kilometres east of Bombay. The young Cyrus Poonawalla was running a stud farm set up by his dad Soli Poonawalla in 1946. Over the decades, the farm produced some of the best stallions* for racing in Bombay and other cities and won many trophies and laurels. It wasn’t surprising then that the Poonawalla Stud Farms had gained renown as a dependable source of champion horses for racing, an entertainment sport brought to India by the British as a pastime for their officers and later embraced enthusiastically by Indians. Poonawalla Stud Farms, as it is known, was then run by Soli’s children Cyrus and Zavary and has produced 287 winners of classic races to date.1

However, Soli had been faced with a daunting problem: what to do with the horses at the end of their racing careers? He soon devised a solution: all the worn-out horses would be sent to retire and die at the Haffkine Institute, a government-owned facility dedicated to making vaccines that was located in the suburbs of Bombay. Desperately looking for healthy horses to extract serum* for vaccine production, the institute had welcomed this arrangement. They needed them in considerable numbers.

Upon taking charge of the stud farm, Cyrus Poonawalla had continued using most of the systems put in place by his father, including the arrangement with the Haffkine Institute. But given his attachment to these golden-agers, Cyrus treated any injury to them as personal hurt. So when he was informed that one of his best mares had been bitten by a snake, he instantly contacted the Haffkine Institute for anti-venom serum*. After all, the institute had ample stock since it was involved in the production of anti-venom.2

There was one challenge. The use of anti-venom in those days was not authorized by the government. Without any blanket permission in place, the institute had to seek one-time clearance from both the local government in Bombay and the central government authorities in New Delhi.

With no health minister appointed by PM Gandhi as yet and the ministry still being in its formative stages, securing the approval to inject anti-venom took four to five days. By the time permission came through, the mare had already died.

Cyrus was horrified. Had bureaucracy killed his mare, or the lack of systems? If he had been running a vaccine production centre, his horse could have been saved. Instead, he had been donating valuable horse serum to the institute by gifting them his horses.

From this tragedy emerged an opportunity – a new business idea began to take shape in his mind. Over the next few days, he decided not to gift any more mares and stallions to the Haffkine Institute. Rather, he set up a brand-new serum-making company. This venture, which would soon become the Serum Institute of India, would start its operations rough and ready from a shed on the stud farm.

The decision also marked the end of a long relationship between the Poonawallas and the Haffkine Institute – a pioneering biopharmaceutical research centre, which had been set up by a Soviet-born researcher who had laid the foundation for India’s vaccine journey almost a century earlier.
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HAFFKINE’S INDIAN EXPERIMENT

THE GANGETIC DELTA WAS HISTORICALLY KNOWN AS A BREEDING ground for vibrio cholerae, the comma-shaped bacteria responsible for Asiatic cholera.*1 For decades, it was widely believed that the disease originated in the river itself. It was only by 1854 that an epidemiological study* by British scientist John Snow disproved this notion, demonstrating that the true source was contaminated drinking water. This discovery marked a significant shift in the understanding of cholera’s transmission.

Stagnant water, often associated with poor living conditions, has long been the nursery for the multiplication of bacteria. Asiatic cholera had its origins in the Indian subcontinent, with one of the earliest recorded mentions appearing in Dutch physician Jakob de Bondt’s De Medicina Indorum in the seventeenth century. By the turn of the twentieth century, at least six major pandemics* had hit the Indian subcontinent.

The first known cholera pandemic broke out in the current-day city of Jashore in Bangladesh. After multiplying rapidly through the Hindu religious congregation of Kumbh Mela, it reached Calcutta in 1817. Soon after, the disease made it to Burma (Myanmar), South India and Ceylon (Sri Lanka), through the moving British military battalions. In less than three years, it arrived on the shores of Siam (Thailand), killing over 100,000 people just on the island of Java in Indonesia. The very next year, some 18,000 people perished of the disease in Iraq and through Turkey, the pandemic entered Europe. Thereafter, it disappeared from most regions in the next few years, except for the Gangetic delta of Bengal.

The next outbreak was in 1826, lasting almost a decade, then ravaging through North America and Europe. The third outbreak was by 1846, mostly in South America, including Brazil, and parts of Africa and had lasted for almost fifteen years or so. The next was mostly in Spain, starting in 1863 and lasting over twelve years. The fifth outbreak was in India in 1881 and spread to the rest of Asia, Europe and extended all the way up to South America.

Therefore, when Soviet-born British researcher Haffkine set out for India, he had great hopes of carrying out a large-scale field study of cholera vaccinations in the Indian region. More so because it was coming soon after his requests for field trials were turned down by the Russian and Siamese (Thailand) governments.

Upsetting his field trial plans, when he landed in Calcutta in March 1893, cholera had not been a serious concern as the outbreak had somewhat ended in the Indian region and had moved over to other parts of the world.

In addition, Haffkine faced multiple problems in convincing people to participate in field studies, what are known today as clinical trials.* At the time, vaccination was carried out over a course of two injections set apart by a few weeks, and people weren’t even sure how an illness in the intestine could be prevented by administering an injection under the skin of an arm. Help arrived serendipitously through the support of the military and medical cops attached to the British Army.

On his first voyage to India in March 1893, one of his fellow travellers happened to be the Surgeon Captain of the British Indian Army, C. C. Manifold. After exchanging pleasantries, Haffkine moved on to discuss his proposed cholera vaccinations with the surgeon captain. Impressed by what he had heard, Manifold offered the Army’s full support to the scientist and agreed to get vaccinated himself. He was administered the attenuated vaccine* above the twelfth rib* on his left side while he was onboard the ship to India.

For the next four days, Manifold waited for ‘possible adverse reaction’*, documenting what he was feeling on an hourly basis. He published a report on his experience in the Indian Medical Gazette, where he concluded that the discomfort and the pain caused by the inoculation* were so trivial that its fear should not deter anyone from getting vaccinated.2

Once in the saddle in Bengal, Haffkine began vaccinating soldiers of the Indian Army in Calcutta. The initiative soon extended to regiments stationed in the northwest provinces, Oudh (current-day Uttar Pradesh) and Punjab, spanning regions in present-day India and Pakistan. By the end of 1893, nearly 10,000 British and Indian soldiers and officers had been vaccinated, with at least 65 per cent also receiving the second dose.

As the army vouched for the vaccine’s safety, the campaign moved to rural areas with sizeable populations. Haffkine travelled extensively, reaching the farming communities of Bengal, the tea estates of Assam, the hinterlands of the United Province and as far away as Kashmir and North West Province. The real challenge, however, was in finding people for the crucial second dose, though there was no shortage of volunteers for the first.

Haffkine seized this opportunity to assess the vaccine’s efficacy* against the Asiatic cholera, demonstrating its safety during trials. Initiating a broader vaccination campaign, he sought to study cholera cycles in endemic* villages. However, British authorities mandated that the vaccinations be voluntary, limiting the controlled trials he had envisioned.

Over time, Haffkine refined his approach, abandoning the primary attenuated vaccine in favour of the second, more effective version. Despite meticulous record-keeping, he found the trials yielded inconsistent results, underscoring their limitations. While it showed promise in some cases, issues with standardizing dosages and assessing efficacy persisted.

By the end of his first year, running up to March 1894, a total of 22,703 people had been vaccinated. By the second year, another 19,473 persons had received the attenuated vaccine, bringing the total to 42,176 in just two years. Considering the population of the British Indian territories at the time exceeded 200 million, this was a significant start. Despite the challenges of travel, vaccine supply and limited government cooperation, Haffkine managed to inoculate diverse populations – over 70,000 people by 1896.

As he himself noted, the choice of localities and participants was largely determined by the willingness of the individuals; but at the same time, in every location, efforts were made to focus operations on populations living under similar conditions.3

For much of the first year, vaccinations were carried out in non-cholera-infected areas, as the endemic had temporarily subsided in Calcutta. This left the challenge of conducting clinical trials in active outbreak zones.

In March 1894, however, cholera broke out in the Kattal Bagan bustee. Dr William John Ritchie Simpson, the city’s Health Officer, scrambled together a team to find solutions to contain the outbreak. He had heard about the arrival of vaccination and of Haffkine’s work. He shot off a letter to Haffkine, requesting help in identifying cholera bacilli* in the affected area. For Haffkine, this was the moment he had been waiting for and, indeed, the purpose of his travel to India. Eager to test his vaccine in an endemic setting, he spared no time in reaching the location.

On his visit to the locality the very next day, Haffkine realized that each household faced equal exposure to the infection. However, persuading people to accept vaccinations – a concept they hadn’t even heard of – proved difficult.

Undeterred, Haffkine saw a great opportunity. By convincing some individuals in each household to be vaccinated while others remained unvaccinated, he could compare outcomes directly.4 With unwavering support from Simpson and his team, Haffkine began engaging with the community, using his negotiating skills to build trust. In a few days, inoculations slowly commenced.

Gradually, as more and more people got vaccinated, the campaign gained momentum. When analyzed after two months, the results were promising enough to convince the authorities to support prolonged trials.

With a small grant from the Calcutta Corporation, a bacteriological laboratory* was set up to bolster the vaccination drive. From March 1894 to August 1895, cholera cases and fatalities from across the city were meticulously recorded, with Simpson and Haffkine personally visiting locations frequently to verify the data.

The data was encouraging, to say the least. Among 335 uninoculated individuals in the bustee, there were 45 new cases and 39 deaths. In contrast, there were only four new cases and four deaths among the 181 inoculated* individuals. Of course the numbers were still insignificant for any definitive conclusions on the efficacy of the vaccine in an endemic situation.

As news spread about the success of Haffkine’s cholera vaccine, requests to conduct vaccination campaigns poured in from across British India. Buoyed by the interest, Haffkine began preparing for a large-scale drive to eradicate cholera across the subcontinent. But soon an unexpected setback struck: Haffkine contracted malaria,* caused by another organism, the Plasmodium parasite.* By this time, it had been almost 30 months since he’d first landed in India from the lab of Louis Pasteur in Paris in March 1893.
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THE BIRTH OF INDIAN VACCINES

TOWARDS THE END OF THE NINETEENTH CENTURY, WHILE THE world grappled with outbreaks of plague* and cholera, Louis Pasteur’s laboratory in Paris emerged as the hub of groundbreaking research aimed at preventing epidemic diseases.

In 1880, Pasteur made a landmark discovery: injecting chicken with the live bacteria prepared in the laboratory could protect them from future attacks of cholera. He postulated that introducing aged, weakened bacteria into the body in advance could prevent new infections. Over the next six years, he extended the same principle for combatting other deadly diseases, such as anthrax* and rabies in humans. This innovation came to be known as the ‘live attenuated’ vaccine.*

Pasteur’s lab marked the beginning of a period of renewed hope in the fight against pandemics. It promised a path to control diseases that had plagued humanity for centuries. It was a leap forward since Edward Jenner’s discovery of the cowpox vaccine over a century earlier in England, which earned him the title ‘Father of Immunology’.

Jenner had famously tested his hypothesis that a mild, prior cowpox infection could render a person immune to smallpox. On 14 May 1796, he inoculated eight-year-old James Phipps with pus scraped from the cowpox blisters of his milkmaid who had contracted the disease from her herd. Phipps had developed only a mild fever and uneasiness but not a full-blown infection.

After observing Phipps for a few days, Jenner injected himself with variolous matter.* As he had anticipated, no infection occurred, even after days of waiting. To ensure the correctness of his findings, he repeated the experiment multiple times, with no signs of smallpox. He extended the trial to twenty-three additional individuals, including his own son, to further ascertain his findings. The outcome remained consistent.

Terming this ground-breaking discovery a ‘vaccine’, Jenner presented his findings to the Royal Society of London for Improving Natural Knowledge, the United Kingdom’s national academy of sciences. However, the Royal Society refused to publish Jenner’s findings without a thorough peer review.

It was only when Jenner supplemented his paper with data from twenty-three further experiments and engaged in elaborate discussions and debates about his new method of vaccination – contrasting it with the prevailing practice of variolation,* which involved injecting people with raw substance from smallpox pustules* – that it was published.

The British government formally recognized vaccination as an effective method of disease prevention through the Vaccination Act of 1840. The Act endorsed vaccination and banned variolation, nearly two decades after Edward Jenner’s death. Thus, when Pasteur reported his findings on cholera from Paris, Jenner’s technique had already received the British government’s stamp of approval. The difference was that Pasteur’s work focused on controlling cholera – another devastating pandemic that had ravaged many parts of the world for over a decade.

Pasteur had first shot to fame with his doctrine of spontaneous generation,* which proved that microorganisms could not develop in sterilized, sealed flasks but would thrive when exposed to air. For this discovery, he had received the Alhumbert Prize from the French Academy of Sciences in 1862. He had also documented pasteurization – treating milk and wine to avoid bacterial contamination – and postulated germ theory,* positing that diseases could be prevented by killing or stopping germs. This theory laid the foundation for modern clinical medicine.*

Among those inspired by Pasteur’s work was Waldemar Mordecai Wolff Haffkine, a young Russian researcher born in Odessa (present-day Ukraine) in 1860. Soviet Odessa was a prominent centre of biological research and intellectual activity until the end of the eighteenth century. The city was also the birthplace of N. F. Gamaleya, the first Russian virologist; Selman Waksman, the inventor of Streptomycin; and Elie Metchnikoff, who first proposed that white blood cells defend against bacteria.

Haffkine’s early life was fraught with challenges. His mother died before his seventh birthday, and he relied on his elder half-brother for financial support. To make ends meet, he tutored students while pursuing his education. In 1879 he was admitted to the Novorossiysk University of Odessa, where he studied under Elie Metchnikoff and earned a Doctor of Science degree in zoology in 1884. Fascinated by Metchnikoff’s research, Haffkine joined his mentor’s laboratory.

Haffkine’s early political engagements significantly influenced his later professional trajectory. During his university years, he actively participated in the Narodnaya Volya (Will of the People) party, a prominent force in the Russian revolutionary movement. As a leader in student protests against newly implemented university policies aimed at quashing political radicalism – particularly by prohibiting student assembly and petition for grievance redressal – Haffkine was at the centre of political activism.

In 1879, Haffkine was arrested, marking the initiation of a police dossier that would follow him for years. Accused of disloyalty to the government, he endured eight years of constant police surveillance while in Russia. After the assassination of Czar Alexander II in St Petersburg on 1 March 1881 by members of Narodnaya Volya, the government launched mass crackdowns. Subsequently, rumours of Jewish involvement in the assassination led to widespread pogroms across Russia. In response, Haffkine and his fellow students in Odessa organized and led the First Jewish Self-Defense to protect the community. This act led to another arrest, on charges of possessing a pistol.1 In February 1882, he was charged with treason and spent one month in prison. His release came through the intervention of Professor Metchnikoff.

By 1888, disillusioned by the oppressive climate, Haffkine decided to leave Russia.2 He moved to Switzerland, a common destination for Jews at the time, as the opportunities for advanced scientific research in Odessa were limited. Haffkine joined the Geneva Medical School as an Assistant in Physiology.3 It was during this period that he was charmed by Pasteur’s research, which beckoned him to Paris in 1889 to work under the renowned biologist until he left for India four years later.

Metchnikoff had already moved to Paris after Pasteur – impressed by his cell process theory of ‘phagocytosis’* as a means of protection against infections – had invited the former to head one of the laboratories at the newly set up Pasteur Institute. Haffkine requested his mentor-professor for a position at the Pasteur Institute.

Initially, all Metchnikoff could offer him was the position of librarian, which he readily accepted. It allowed Haffkine access to a lot of reading material even as he spent the rest of his time in Metchnikoff’s lab working on how microbes adapted to adverse conditions. It wasn’t long before Pasteur noticed Haffkine’s potential.4

In 1890, a position opened up when another researcher Alaxandre Yersin left the lab for Saigon (Thailand) in the Indo-China region. Pierre Roux, one of Pasteur’s closest collaborators and a co-founder of the institute, quickly inducted Haffkine into his team, where he began working on diseases like diphtheria, cholera, rabies and tuberculosis. On 1 October 1890, Haffkine was appointed as préparateur* of technical microbiology in the Laboratory of Physiological Chemistry at the École Pratique des Hautes Études (Physics and Chemistry section, under Pasteur’s supervision). His focus soon shifted to the Vibrio cholerae.

Haffkine’s growing expertise in microbiology coincided with ongoing global efforts to understand cholera. In 1883, German bacteriologist Robert Koch had travelled to India and Egypt, two perennial hotspots of Vibrio cholerae. Koch had collected samples and isolated the bacteria from infected people – a step that provided Haffkine with a starting point for his research. His research was also guided by Koch’s Postulates,* the four steps necessary to confirm the causative agent of a disease.

Building on Jenner’s work from a century ago and Pasteur’s achievements with the chicken cholera vaccine, Haffkine launched his research to develop an effective vaccine against human cholera. He initially followed a technique similar to that of Spanish researcher Jaume Ferran Clua, who had tested the vaccines in Barcelona in 1885, administering Vibrio bacilli collected from cholera patients. But due to variability in bacterial virulence* and absence of any data to conclude its efficacy, Clua’s methods were soon discontinued.

Drawing from Jenner and Pasteur again, Haffkine theorized that inoculating people with bacteria which had attained an increased, fixed state of virulence through animal passage* could protect them from infections. In his lab, he observed that repeated passages of cholera bacilli through the peritoneal cavity* of guinea pigs led to bacteria with increased (exalted) virulence. He determined that thirty-nine passings were sufficient to reach the heightened virulence. It could be further transformed into an attenuated state by exposing the exalted culture* to aeration* at a higher temperature. The difference between attenuated culture and exalted culture was that the potency of the latter dissipated after two weeks whereas the former remained stable for a longer time. Developing an attenuated state* of bacteria therefore became critical to advance the research.

Haffkine was working in his lab on developing an attenuated state of bacteria late at night when he first observed the transformation firsthand. Fearing this phenomenon might not recur, he rushed to Yersin’s house a few yards away, woke him up and urged him to rush to the lab. Recently returned from Saigon, Yersin reluctantly walked over to Haffkine’s lab to observe the process. Haffkine explained the reason to summon him at this late hour: ‘The phenomenon so long sought for, once demonstrated to a qualified observer, becomes a scientific fact.’5

Haffkine documented every observation and conclusion in his research diary. In May 1892, he wrote, ‘The general aspect of these results, which can be indifferently applied to all laboratory animals, allows us to believe that a subcutaneous injection,* first of attenuated microbes and then of exalted microbes, will preserve man from an attack of the disease known under the name of Asiatic cholera.’6

Pasteur had always strongly supported Haffkine’s work. A story of note is when the Prince of Siam visited the Pasteur Institute in November 1891. During his visit, the prince evinced keen interest in the research on cholera and asked about the work being done at the institute.

Pointing to Haffkine, Pasteur responded, ‘Yes, we are studying cholera. Here is the person who has been working on it. Here is the person who is now very near, nearest of all, to this discovery. It is possible that a remedy will be found soon. We even hope that it will be this year. This gentleman is the nearest to the discovery.’

Haffkine felt embarrassed since his research hadn’t concluded anything at all. But that was Pasteur’s way of encouraging his researchers and pushing them to deliver.

The Prince was overwhelmed by Pasteur’s response and said, ‘If you find a remedy, Siam will erect a statue of you.’

‘Let it be a golden statue,’ retorted Pasteur.7

With mounting pressure and no concluding results yet, Haffkine began to spend long days and nights in the laboratory. By December 1891, his efforts paid off as he was able to isolate cholera bacteria from the intestine of rabbits.

Haffkine began by using an attenuated strain of the cholera bacteria. He grew it in a controlled environment and altered the strain to reduce its harmfulness while preserving its ability to stimulate an immune response. This strain served as the first vaccine for humans.8,9

For the second one, Haffkine needed a more virulent strain of the bacteria. He initially isolated cholera bacteria from a patient’s excreta but found it was not as potent. To enhance its virulence, he passed the bacteria through a series of guinea pigs, selecting animals based on their resistance to the bacteria. The process continued until the strain reached its maximum virulence. Haffkine closely monitored the bacterial purity through microscopic examination and culture.

The attenuated strain derived from this enhanced version served as the first vaccine, inducing immunity with minimal harm. The process involved careful cultivation, controlled transfers and meticulous testing to ensure both safety and effectiveness.*

Soon, Haffkine began to contemplate moving his research from animal to human trials. Since he believed that live vaccines provided stronger immunity, Haffkine developed two distinct live cholera vaccines: one attenuated (weakened) by growth at 39°C with aeration, and the other with enhanced pathogenicity* through repeated animal passage.

Confident in the vaccine’s potential to protect humans, he moved to human trials by early 1892. He first tested the vaccine on himself, followed by three of his close aides. The four of them became the first humans to be inoculated with the cholera vaccines, all with the permission of Dr Roux.

The trial began on 18 July 1892 with subcutaneous injections in his left flank with the attenuated vaccine. This caused symptoms like malaise, temperature elevation and local pain accompanied by mild swelling. Once the pain subsided, the enhanced vaccine was administered in the right flank, resulting in elevated temperature and local pain, though without swelling. Subsequently, the three volunteers were inoculated with both vaccines, experiencing similar reactions. Haffkine presented the results to the Biological Society of Paris on 30 July 1892, concluding that both the anticholera vaccines, which had proved effective in animal experiments, could be safely administered to humans and posed no health hazards.10

At the end of his report he suggested that people could become immune against cholera six days after vaccination. Subsequently, he sent a report to the British Medical Journal describing how he had conducted the animal and human trials, his observations and the methods of producing the vaccines.11,12

Haffkine is today recognized as a pioneer in conducting controlled field trials,* his live vaccine having proved effective in challenging conditions. Despite shortcomings, Haffkine’s contributions laid essential groundwork for future vaccine development.

His rival was Jaume Ferran i Clua, a Spanish medical practitioner and bacteriologist. Ferran was known for introducing vaccination for cattle against anthrax and had headed the Municipal Bacteriological Laboratory of Barcelona since 1886. His primary focus was preventive inoculation, which led to his work on vaccines against diseases such as cholera, typhoid, diphtheria, plague, tuberculosis, tetanus and rabies.

Modern science writers cautiously credit Ferran’s role in demonstrating the potential for active immunity against cholera, viewing his approach as injudicious. Some even argue that Ferran’s work may have caused more harm to science than good.13 Among his contemporaries, scientists such as Gamaleya – who pioneered research on vaccines and microbiology – dismissed his work and sought to distance it from Pasteur’s research.

Tensions between Ferran and Haffkine came to a head in July 1892, when Ferran vehemently contested Haffkine’s claims of developing Pasteurian* protective vaccines against cholera. Ferran, who was known for defending the superiority of his research, launched a critique of Haffkine’s findings. Three months later, he submitted a note to the French Society for Biology, challenging the originality of Haffkine’s discovery.14

Ferran even sarcastically congratulated Haffkine for ‘having demonstrated the truth of the conclusions described in my notes of 1885’ and encouraged him ‘to pursue with ardor his studies applying them to man, without any fear, because, since many thousands of people were vaccinated in 1885, the harmlessness of cultures of the comma bacillus is beyond discussion.’15

Despite Ferran’s criticisms, Dr Auguste Chauveau, president of the French Society, acknowledged Ferran’s role in cholera vaccination while rejecting his protocol of mass immunization. In 1893, after Haffkine acknowledged Ferran’s work, the latter responded with strong displeasure. He accused Haffkine of dismissing his contributions and reasserted his claim as the true developer of the cholera vaccine. Ferran asserted that his human-adapted strain of the cholera bacillus was superior to Haffkine’s guinea pig-adapted isolate and questioned the efficacy of Haffkine’s methods, particularly those implemented in India.

Despite their heated exchanges, which played out through publications in the Bulletin de l’Institut Pasteur, Ferran acknowledged Haffkine’s significant achievements in cholera vaccine research and vaccination, emphasizing the need for recognizing each scientist’s contributions in advancing the field.

On his part, Haffkine credited Ferran with demonstrating the possibility of such experiments, while emphasizing that Ferran’s subsequent attempts failed to convince skeptics about the feasibility of a cholera vaccine. He disparaged Ferran’s method as ‘variolation’ instead of vaccination. In a lecture delivered to the Conjoint Board of the Royal Colleges of Physicians of London and Surgeons of England in December 1895, Haffkine remarked, ‘It is the difference between vaccination and variolisation that distinguishes the method which I have applied in India from that tried in Spain by Dr Jaime Ferran in 1885.’16 Eventually, the dispute concluded with both Ferran and Haffkine receiving the prestigious Breant Prize from the French Academy of Sciences, which recognized their individual achievements.

Upon proving that his method could prevent cholera in human beings, Haffkine began toying with the idea of testing it on a larger human population. However, he had no idea how to proceed.

Cambridge fellow E. H. Hankin, a chemical examiner and bacteriologist at the North West Frontier Province of British India, remarked that the existing evidence indicated Haffkine’s method of inoculation did not cause serious health disturbances and could be safely practised on humans. He also noted that its ability to confer immunity against cholera in various animals, such as guinea pigs and pigeons, raised hopes for its effectiveness in humans.17

Desperate to conduct fields trials for his vaccine, Pasteur initially sought permission to test it in Russia in 1892. But his request was denied. He then approached the Prince of Siam who had earlier visited the Pasteur Institute in Paris to carry out trials in Siam. To facilitate this, Pasteur entrusted the task to a French resident in Indo-China, Hirman (no second name).18

Hirman conveyed the news to Lord Frederick Dufferin, the former Viceroy of British India and then the British Ambassador to France. Pasteur also sent word to Lord Dufferin, who liked the idea of carrying out trials in his former territory. Given that cholera was rampant in the region and colonial authorities placed little value on Indian lives, Lord Dufferin suggested Bengal, the hotbed of cholera, as the ideal location.

Later that year, he organized a meeting in London for Haffkine to meet with Lord John Kimberley, the Secretary of State for India, to present the potential success of vaccination experiments and their advantages.

The meeting took place soon after. Lord Kimberly was impressed with Haffkine’s arguments but imposed one condition: the vaccinations had to be administered voluntarily, with no forced injections.19 Haffkine agreed.

This set Haffkine onto a new path in his life, which led him to India in March 1893.
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FROM CHOLERA TO PLAGUE

WHEN HAFFKINE RETURNED TO INDIA, AFTER HIS BRIEF sojourn in Europe because of a malarial attack and a visit to Louis Pasteur who was on his deathbed, the ground situation on the disease front had drastically changed. In the winter of 1896, a plague epidemic broke out in the subcontinent, and Haffkine had to quickly shift his focus from cholera to plague. He resumed his work on anti-plague vaccines, picking up from where he had left off at the Pasteur Institute in Paris before leaving for India. Two years earlier, Alexandre Yersin, Haffkine’s colleague at the Pasteur Institute, had rushed off to Hong Kong during an outbreak where he successfully identified the agent causing the plague: a gram-negative bacillus,* later named Yersinia pestis after him.*

When he landed in Calcutta in late 1896, the British government directed Haffkine to Bombay to help control the crisis. On 8 October, he was appointed a member of the coveted Indian Civil Service.1 Packing his belongings, he left for Bombay, where he set up the first camp at the Grant Medical College. After he was allocated some space to work, he quickly put together a makeshift lab using the room and accompanying corridor. With the help of a local clerk and three support staff, he resumed his work.

The first breakthrough came in December: Haffkine successfully vaccinated rabbits in the laboratory by injecting the animals with the heat-sterilized cultured broth* of plague microbes. Encouraged by these results, he decided to put his own life at risk and injected himself with the vaccine on 10 January 1897.2 Save for some mild side effects, such as some pain at the injection site and a slight increase in body temperature for two days, he experienced no adverse side effects.

As Haffkine prepared for large-scale testing, an outbreak was reported at the Majesty’s House of Correction in Bombay’s Bycullah area. He was rushed to the prison to vaccinate some 154 willing inmates. The results were encouraging, especially when the conditions of the vaccinated men were compared with the remaining 191 inmates.

Soon after this success, accolades followed. The vaccine received praise for generating reasonable protection for vulnerable populations and proving effective as a prophylactic option. In 1897, in the Birthday Honours List of Queen Victoria, Haffkine was named Companion of the Order of the Indian Empire (CIE). With the honours conferred on him, Haffkine applied for and became a naturalized British citizen.3

Meanwhile, demand for the vaccine surged across Bombay, and within three months nearly 11,000 people from affected areas were vaccinated. To meet the increased demand, Haffkine’s laboratory also had to be shifted to larger facilities twice in succession. In 1898, it moved to Khushru Lodge, a bungalow owned by Sir Sultan Shah, Aga Khan III, the head of the Khoja mussulman community. Aga Khan not only funded the modifications needed for Haffkine’s use but at his insistence, half of the Khoja mussulman population of Bombay – almost 12,000 individuals – received prophylactic inoculations.*4

By this time the facility was known as the Plague Research Laboratory. It was staffed with one officer from the Indian Medical Service, four medical professionals deputed from the Secretary of State for India, four local medical staff, three clerks and six last grade employees. Soon after the shift, Haffkine received a request from Baroda, where the Black Death* had spread from Surat to a village named Undhera, meaning darkness. With a population of 1,031 people, this tiny village turned out to be a testing site for further validating the results obtained from the Bycullah Prison trials.

The following year, the laboratory would shift again, this time to the Old Government House in Parel. The new facility offered sufficient space for large-scale production – lakhs of doses of injections. Soon it expanded to over fifty employees.

More accolades followed. The University of Edinburgh awarded Haffkine the prestigious Cameron Prize for Practical Therapeutics* in 1900 for saving thousands of lives with prophylactic vaccinations against cholera and plague. A year later, the British government made him Director-in-Chief of the sprawling Bombay Plague Laboratory. Under his leadership, the laboratory commercialized the production of an anti-plague vaccine for both domestic use and export. In the following years, the Bombay Plague Laboratory went on to produce millions of doses of plague vaccine.

Despite being at the pinnacle of his career, something was troubling Haffkine. The British government’s Indian Plague Commission had just been empowered with a new member. With this aggressive new member, the Plague Commission began to unravel many aspects of the plague – including the ‘recipe’ of Haffkine’s plague vaccine.5




5

THE BOMBAY PLAGUE

IN 1896, THE DISEASE BROKE OUT IN BOMBAY. CHARACTERIZED by swollen lymph nodes under the armpits and groin – known as buboes – it was swiftly classified as the bubonic plague. The first cases in the city, home to nearly 800,000 people, were reported in a densely populated port locality.

Mandvi, with approximately 33,000 residents packed into approximately 1,600 chawls (small houses in rows) primarily accommodating port workers, was the most overcrowded area in the city. Poor ventilation, damp floors, shared water taps and toilets and grain storage on the ground floors made it an ideal breeding ground for rodents. It was therefore no surprise when the plague took root there.

The disease was believed to have been brought to the city by travellers headed on a pilgrimage to Nasik, some 160 kilometres northeast of Bombay. It likely came from the Himalayan region, where the plague had been endemic for a while due to the closeness to Chinese territories. Two years earlier, 80,000 people had succumbed to the disease in Canton, China in a matter of weeks. Another theory, though less likely, suggested it may have come via merchant ships carrying goods from Hong Kong.

There were also reports of monks from the Himalayas visiting Mandvi while staying at a temple in Walkeshwar, a few miles away – an act possibly contributing to the outbreak.1 From Mandvi’s slums and chawls, the disease quickly spread to wealthier areas, affecting Bombay’s elite, the rich and the British.

The city administration swung into action quickly. A committee with officers from the British Indian Medical Corps was formed, with Walter Charles Rand, an Indian Civil Services officer, appointed as its commissioner. Medical officers were dispatched to the affected areas, which were isolated to curb further spread of the disease. Travellers were screened at the railway station and prevented from leaving the city, and eventually, the army was deployed to manage the escalating emergency.

During this time, Alessandro Lustig, an Austrian-Italian pathologist,* arrived in Bombay with a curative serum.* Soon the city became a hub for testing various plague vaccines. Haffkine was also summoned, pausing his ongoing cholera field trials in Calcutta.

While Haffkine had spent years developing the cholera vaccine, the high point of his research career became his efforts with the plague vaccine and subsequent field trials in India. Ironically, this very success would later jeopardize his research career, temporarily discrediting his achievements.

Efforts to discredit Haffkine’s work on the cholera vaccine were not new. Research in this field had started long before he was involved. In 1884, Spanish researcher Jaume Ferran i Clua had demonstrated a workable vaccine. To persuade the authorities of its effectiveness, Ferran had drunk a few drops of vibrio cholerae after vaccinating himself. He submitted his findings to the Academy of Medicine in Barcelona and the Academy of Sciences in Paris. The latter never published his work, instead praising the research of Gamaleya, who in 1888 conducted animal trials using heat-killed bacteria on doves and guinea pigs.2 Gamaleya’s work was likely known to Haffkine and may have influenced his research in 1892 with devitalized bacteria* killed by heat or chloroform.

Around the same time, one of Haffkine’s collaborators, Georgi Tamamcheff, who was also researching devitalized bacteria, found that the immunity generated from devitalized microbes was comparable to live vaccines. However, Haffkine rejected his findings, believing that the live vaccines offered superior immunity.

German bacteriologist Wilhelm Kolle had also developed a devitalized cholera vaccine,* claiming it was as effective as Haffkine’s live vaccine since it induced comparable levels of agglutinating antibodies.3 However, Haffkine refused to link agglutinin* levels to immunity against infectious diseases, having observed cases of typhoid fever where patients with high levels of antityphoid agglutinins* in their bloodstream succumbed to the illness.4

Yet another British bacteriologist was working on devitalized vaccines: Almroth Wright, later known as Sir Almroth Wright. Haffkine had an ongoing rivalry with Wright, especially over the latter’s claim to be the pioneer of vaccination with devitalized bacteria. Wright had introduced the technique of vaccination for typhoid fever, but Haffkine found this unacceptable as this would have stripped him of his achievements.

In 1893, Wright had expressed high regard for Haffkine’s work, acknowledging it in a publication on the typhoid vaccine. A decade later, in 1904, he changed his narrative, presenting an entirely different sequence of events that had led to the development of his typhoid vaccine.5

By 1899, Wright had been inducted as an expert member of the India Plague Commission (1898–1902). The commission was set up in 1898 to examine the origin of the plague outbreaks in India, investigate the mechanisms through which it was transmitted, assess the effectiveness of the curative serum and preventive vaccination and evaluate the therapeutic value of Haffkine’s plague vaccine.6

Led by Calcutta-born British professor Thomas Richard Fraser, who later became the president of the Royal College of Physicians of Edinburgh in 1900, the commission conducted an exhaustive study. It held over seventy meetings across British India, and two in London, where the members addressed nearly 27,000 questions.7 They concluded that Haffkine’s vaccine was effective against plague infections and reduced mortality.* With Wright’s influence in the commission, the report also criticized Haffkine’s data as ‘inaccurate’. It further described the determination of the immunizing dose as inadequate, the method of vaccine preparation crude and suggested that the vaccine could have been contaminated by extraneous microbes.8

Some of these findings, appearing like accusations, cast a shadow on the scientist’s painstakingly built reputation. This report would come back to haunt him a few years later when an unexpected tragedy struck a vaccination drive being carried out by Haffkine’s team in Mulkowal, a village in the northwestern province of Punjab.
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THE MULKOWAL TRAGEDY

DESPITE EFFORTS BY THE BRITISH ADMINISTRATION, THE plague started to spread to the hinterlands. This sparked a mass exodus from the urban areas as people fled to their villages in search of refuge. In response, the Bombay municipal administration deployed medical teams to physically inspect people for buboes at various checkpoints. However, these physical examinations, particularly involving women, would soon lead to widespread unrest and accusations of outraging modesty.

By the turn of the nineteenth century, Punjab had become a hotspot for the disease, with more and more cases being reported from the region. The Punjab administration sought Haffkine’s help to arrest further spread.

Haffkine’s team began the vaccination drive in Punjab in October 1902, after administering almost half a million doses that year across British India. The team operated by travelling with the vaccination materials from the Plague Research Laboratory in Bombay to designated areas, inoculating a couple of villages before returning to the laboratory for resupply.

On 30 October 1902, one such vaccination camp was held in Mulkowal (current-day Mullowal), in Sangrur district, about 130 kilometres away from Chandigarh. The local administration had widely publicized the event, drawing a large crowd from nearby areas. Some had travelled by ox carts, while most others had walked to reach the venue. The drive began at 9 a.m. and by afternoon, the team had vaccinated 107 people.

The vaccinations, carried out in the open air, were being overseen by British doctor A. M. Elliot. As per protocol,* shortly before the drive started, a ‘Plague Manual’ was handed out to the inoculators. It outlined the safety conditions thus: ‘The opening of bottles of prophylactic and the infilling of syringes are the chief duties of the compounder* . . . If there is great press of work, the duty of actually opening the bottles may be entrusted to any intelligent person, care being taken to see that he observes the above instructions carefully.’ It then continued to state: ‘The compounder, in proceeding to open a bottle, must shake it well, then dip its neck in carbolic lotion, 1 in 20,* and then, with a pair of dissecting forceps,* which when not in use are to be kept in the carbolic lotion, of remove the cork.’1

The camp proceeded without incident, save when a compounder, while administering vaccines, dropped a pair of forceps on the ground when trying to open a bottle. Accounts differ on what happened next. Some suggest he picked it up quickly and hurriedly dipped it in carbolic lotion before removing the cork of bottle number: 53-N. There was another account which indicated that since he dropped the forceps, he used a different instrument to open the bottle.

No unusual developments were observed for the next couple of days. As 3 November dawned, however, an unsettling development overshadowed the vaccination drive of 30 October: A growing number of individuals, who had eagerly participated in the drive now found themselves afflicted with lockjaw,* associated with tetanus.* This unforeseen outbreak spread slowly, with the number of affected individuals increasing steadily each day.

In just a week to ten days, the village was plunged into a state of disarray. A staggering nineteen individuals, seemingly healthy days ago, died mysteriously. Panic descended upon the community, casting doubt and fear over the vaccination efforts.

The incident marked the first-ever ‘adverse event’ in the history of vaccination. The Australian Bundaberg tragedy – where twelve children had died following diphtheria vaccinations – would occur much later in 1928. Other fatal events had occurred in Dallas, Texas in 1919; Baden, Austria in 1923; Concord and Bridgewater, Massachusetts, in 1924, and Russia and China in 1926.2 In Kyoto, Japan, 68 out of 606 children died after receiving diphtheria vaccinations in 1948. Later in 1955 the infamous Cutter incident in the US infected nearly 250 children with polio from the polio vaccines that were supposed to protect them.

As news of the Mulkowal disaster circulated, criticism mounted against Haffkine, his research and the vaccination campaign. Discontent was widespread, and voices of condemnation grew louder.

A commission was set up to investigate swiftly: it found that Haffkine had introduced a change in the vaccination sterilization process,* using heat instead of carbolic acid to expedite production – a method previously successful at the Pasteur Institute for years.

Criticism persisted, questioning Haffkine’s methods and judgement. The commission’s verdict pointed to bottle 53-N, suggesting the contamination had occurred at the Plague lab in Bombay. Haffkine now faced imminent repercussions. He was relieved of his directorial duties at the lab and placed on leave from the Indian Civil Service, a tumultuous turn of events for the once-celebrated scientist.

Caught in controversy and realizing his defence lay in London, he promptly left India to clear his name. Two years after his suspension, the black death peaked in India, with a death toll of 1,143,993 people in 1904, rising above 1.3 million a year mark by 1907.3

Nevertheless, Haffkine’s vaccine remained the ‘main line of defence’. Later, the Government of Punjab would acknowledge that Haffkine’s vaccination did help reduce new disease outbreaks among the inoculated to about one-fourth and the mortality to one-twelfth, and at least 10,000 lives have been saved by Haffkine.
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ROSS AND THE RESCUE MISSION

IN AUGUST 1897, BRITISH SCIENTIST RONALD ROSS DISCOVERED the malarial parasite inside an Anopheles* mosquito’s gut – a finding that earned him the Nobel Prize.

Two years earlier, at his laboratory in Hyderabad Ross had embarked on his study. He raised twenty adult mosquitoes from collected larvae and conducted a unique experiment – inducing them to feed on the blood of a malaria-stricken patient named Hussein Khan, compensating the latter with a modest fee of 8 annas. Four days later, Ross dissected the insects and discovered the malarial parasite. He identified these mosquitoes as ‘dappled-wings’, later recognized within the Anopheles genus.

Ross was born three days after the Indian Mutiny of 1857 in Almora, British India, a scenic town perched upon a ridge in the Kumaon Hills. He was the eldest of a bustling brood of ten, and his father Sir Campbell Claye Grant Ross was a general in the British Indian Army. His forebears had been linked to India for three generations.1 At eight, Ross moved to England, leaving his Indian homeland behind. And it was while living with his aunt and uncle on the serene Isle of Wight that his inquisitive mind truly flourished.

Ross returned to India in 1881 to join the Indian Medical Service with a clear aim: to study malaria. At his first posting in Calcutta, he delved into research on mosquito-borne transmission of malaria, a subject he had encountered during his studies. In 1912, he moved to London, where he became a physician for tropical diseases at King’s College Hospital.

During his time in India, Ross had formed a friendship with Haffkine, though they rarely met. Ross worked in Bangalore and Hyderabad, while Haffkine was based in Bombay. Following the Mulkowal tragedy, Haffkine had undergone a gruelling four-year investigation that concluded in 1906. Despite significant evidence suggesting that the vaccine contamination with tetanus organisms had occured due to negligence at Mulkowal, the investigating committee held Haffkine responsible.

Investigations by the British Indian government, along with studies conducted by London’s Lister Institute, traced the contamination to Bombay, speculating the omission of carbolic acid in the process as the potential cause. Ross and other supporters of Haffkine condemned this claim, contending that carbolic acid was irrelevant and that the contamination occurred when an assistant at Mulkowal accidentally dropped forceps on the ground and then used the non-sterile instrument to open bottle 53-N. They pointed out that if the contamination had indeed occurred six weeks earlier in Bombay, as the government claimed, the bottle would have emitted a noticeable odour. Yet the medical officer at Mulkowal had reported the bottle as odourless upon opening.

Thanks to the Lister Institute report, Haffkine was facing increasing pressure and humiliation for his alleged involvement in the disaster. In December 1906, Haffkine sought Ross’s counsel, eager to hear his perspective and of other prominent figures who could influence the British empire and the Liverpool School of Tropical Medicine, where Ross was a professor.

Ross, known for his tenacity and loyalty, agreed to assist. With Haffkine’s encouragement, he suggested pursuing rectification through both medical and general press.

Within the month, Ross took action. He wrote a letter in the British Medical Journal, decrying the disgraceful treatment meted out to Haffkine.2 Ross also contemplated the possibility of mobilizing a group of prominent medical personnel to advocate for Haffkine and even arrange a delegation to meet with the Secretary of State for India, John Morley.

The first of his four impassioned missives, which he called ‘hot letters’, was published in the London Times.3 He made a compelling case for Haffkine’s vaccine, comparing it to Edward Jenner’s smallpox vaccine. Meticulously outlining the chronology of the Mulkowal incident, he launched a rigorous critique of the Government of India for its baseless position and demanded reparations for the injustices inflicted upon Haffkine. His fiery critique demanded justice, sparking public outrage and solidarity. A week later, Nature published his blistering rebuke of authorities’ mishandling of the incident, backed by Haffkine’s evidence.

When responses to his Times letter justified further action, Ross penned another missive, lambasting systemic British incompetence and India’s plague unpreparedness. He stressed Haffkine’s singular effectiveness against the epidemic, declaring, ‘The entire narrative arouses our deepest indignation,’ while citing his own struggles with bureaucratic obstinacy during malaria research.

Haffkine, now stranded in London awaiting bureaucratic decisions, thanked Ross for amplifying his plight through the press, noting widespread attention to their campaign. Though grateful, he doubted parliamentary intervention would yield meaningful results, resigned to hollow official responses.

In another letter to the Times, Ross asserted that Haffkine’s laboratory had no connection with the tragedy in Mulkowal. While Indian newspapers denied that Haffkine faced any punishment, Ross argued otherwise: Haffkine had been on half-pay for two years and received no pay at all for one year, losing opportunities for salary, advancement and recognition that his contributions deserved. Ross regarded this as a severe and unjust form of punishment.

Escalating his pitch, Ross pointed out that even after the erroneous verdict had been convincingly debunked, the authorities hesitated or refused to offer proper amends. He demanded that the government either fully reinstate Haffkine or settle its debt to him through a reasonable royalty for the millions of doses of his life-saving vaccine that had been administered.4

Despite Ross’s efforts, the India Office remained unyielding. On 5 June, it informed Haffkine that the Secretary of State would not reopen an inquiry into a matter they considered exhaustively examined.

In the meantime, Haffkine confided to Ross that the evidence clearly proved his innocence, but the government was unwilling to accept it. Resigned to his fate, he decided to leave the Indian service. Ross, disheartened by the India Office’s ‘incorrect’ conclusion, agreed that Haffkine was justified in resigning from a government that had treated him with such ingratitude and injustice.

In June 1907, both men received copies of the Parliamentary Return of Papers, a comprehensive 108-page document detailing the Mulkowal incident. For the first time, the entire account was accessible to the scientific community, presenting an opportunity for a decisive statement. Recognizing this, Ross joined William Simpson, a founder of the London School of Tropical Medicine and the first medical officer of Calcutta, along with eight other prominent scientists, in drafting a joint letter to the Times. This document presented a measured analysis of the Mulkowal tragedy, dismantling each charge one by one. In conclusion, the letter expressed a hope that the Government of India would either exonerate Haffkine or initiate a new and more authoritative inquiry.5 It worked.

Later that summer, the India Office extended an offer of employment to Haffkine. In September, he responded to the Secretary of State reiterating that the Mulkowal incident should not have been attributed to the Bombay laboratory. While addressing the offer indirectly, Haffkine pointed out that he had faced censure and punishment. His primary concern was to clear his name. He requested that the government absolve him of responsibility for the accident and reinstate him under the earlier terms. This, he argued, would allow him to accept the position he was being offered.

By November 1907 the Secretary of State acknowledged Haffkine’s stance. In turn, Haffkine accepted the offer of re-employment but with key clarifications. He insisted that his unaltered salary should not be seen as a reprimand and highlighted that a significant consensus absolved him of the blame for the Mulkowal incident.

Though the resolution reinstated Haffkine, it fell short of restoring his position as Director of the Bombay Laboratory, which he had founded. Nevertheless, it marked an end to his prolonged ordeal.
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