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Prologue 


An Epidemic of DEG Poisoning and Regulatory Failure 


As the year 2019 drew to a close, doctors at two North Indian hospitals were grappling with a mysterious condition that had affected approximately 21 children, several of whom were infants. The weather had started to turn as winter began to set in and all of these children had been suffering from a cough or a cold which were typical for this time of the year; but these children then progressed to vomiting and ultimately suffering from kidney failure. Most of these children came from Ramnagar in Jammu.1


It is a remarkable medical event for a cluster of otherwise healthy children from the same neighbourhood to suddenly suffer from acute kidney failure. The first response of the government in such circumstances is to put together a team of doctors, microbiologists, and epidemiologists from various institutions to conduct an epidemiological investigation.2 The Government of India rushed a group of experts to trace the source of the mystery affliction before it affected even more children in the area. At the time, the media reported that the children had died of a “mystery disease” and the government was looking at the usual suspects, such as contaminated water, to establish the cause of death.3


At the highly regarded Post-Graduate Institute of Medical Education & Research (PGIMER), Chandigarh, where many of the sick children had been admitted for treatment, doctors ran a battery of tests on their young patients to diagnose their ailments. The medication consumed by the children prior to their admission to the hospital was also sent for testing. One of these medications was a cough syrup called COLDBEST, which is a fixed dose combination of Paracetamol, Phenylephrine Hydrochloride, and Chlorpheniramine Maleate manufactured by Digital Vision, a pharmaceutical company with its manufacturing base in Himachal Pradesh, which is the national hub for most pharmaceutical companies due to a generous tax exemption policy introduced by the Government of India to bolster industrial development in the hilly region. The parents of the children in Jammu had bought this cough syrup from a local pharmacy after their children had exhibited signs of a fever along with either a cough or a cold.


The Regional Drug Testing Laboratory, Chandigarh, which tested three different samples of the same batch of COLDBEST alleged that the samples of the cough syrup tested positive for 34.24%, 34.97%, and 35.87% of diethylene glycol (DEG) which is a powerful industrial solvent that is used in the manufacture of anti-freeze, brake fluid etc.4 It is never used in the manufacture of medicine and can be fatal to humans who consume it.5 It causes the kidneys to fail and that can eventually lead to death. In cases of DEG poisoning due to manufacturing errors, children tend to suffer the most because their smaller body size causes them to be more vulnerable to the toxic effects of DEG when compared to adults. As one academic paper put it “…children often seem to be the sentinels in this cruel and unintended form of toxic surveillance”.6 Finally, the doctors at PGIMER had a probable answer to explain the renal failure leading to death of the children from Ramnagar.


By the time the mystery was solved by the doctors at PGIMER, approximately 11 children from Ramnagar between the ages of two months and six years died due to renal failure.


The youngest was not yet named. The names of the remaining were Annirudh, Akshu Kumar, Ashish, Pranav, Amit Kumar, Surabhi Sharma, Kanishk Dogra, Varuni, Jannu Kumar, and Shriyansh. They were born to parents who were daily wage labourers, a truck driver, a school teacher, and a soldier in the Indian Army. One of the parents was so distraught upon hearing the news of the death of his child, he reportedly demolished his own house.7


Though these children were all equal citizens of a democratic India, the news of their deaths struggled to get the attention of the Delhi-centric-English-language media which often sets the national agenda. It is virtually guaranteed that these deaths would have received far more media attention and perhaps even some public outrage if they were from the middle class and residing in New Delhi. Ultimately, just two English language Indian newspapers based in New Delhi, The Tribune, and the Indian Express, gave the story the required attention.8


The larger tragedy was the fact that the deaths of these twelve children from Jammu were entirely preventable. After all, DEG poisoning is a well-known and a well-documented problem within the pharmaceutical industry since 1937, when the first mass DEG poisoning event took place in the United States. At the time, a company called S.E. Massengill of Bristol, Tennessee, was just getting into the business of selling a new wonder drug called Sulfanilamide, which was one of the first antibiotics that could treat a broad spectrum of bacterial infections. Massengill wanted to sell Sulfanilamide in liquid form, as a sweetened syrup because it anticipated that such a formulation would lead to higher sales in the pediatric market. The chief chemist at the company experimented with various solvents that could dissolve Sulfanilamide into a syrup and ultimately ended up using diethylene glycol (DEG) as a solvent without being aware that DEG was toxic for humans. The formulation had not been tested for toxicity because it was not mandatory to do so under the law at the time.9


The first batch of “Elixir Sulfanilamide” entered the American market in October, 1937, and in a matter of a few days, doctors reported the death of six patients who consumed Massengill’s drug. Despite a frantic recall effort, a total of 105 patients, including 34 children, were killed in the United States after consuming Massengill’s cough syrup. An additional “victim”, was the Chief Chemist at Massengill who killed himself while awaiting a trial before a court of law for his role in the incident.10 The deaths of those patients provoked an overhaul of the Federal Food, Drug and Cosmetics Act in 1938 with an increased focus on safety.11 The United States has never experienced another mass DEG poisoning event after 1937.


The rest of the world, especially countries in the developing world, have however experienced several DEG poisoning events: seven children died in South Africa in 196912, 47 children died in Nigeria in 199013 and another 84 children died in 200814, 236 children died in Bangladesh between 1990–9215, 29 people died in Argentina in 1992, 88 children died in Haiti in 199616, and 365 people died in Panama in 200717.


India has the uniquely depressing record of having had at least 5 major DEG poisoning events. The first took place in Madras in 1972, killing 15 children after they consumed a cough syrup called Pipmol C that had been adulterated with DEG.18 The second event took place in Mumbai in 1986 at the famous J.J. Hospital killing 14 patients after they consumed glycerin that had been adulterated with DEG.19 The third mass DEG poisoning event took place in Bihar in 1988 killing 11 patients.20 The fourth event took place in Gurgaon, a district neighbouring Delhi, in 1998 when 33 children between the ages of two months and six years died after consuming a cough syrup adulterated with DEG.21 The event in Jammu in December, 2019 was therefore the fifth such mass-poisoning event in India.


In each of the above cases, the actual death toll is most certainly higher than what has been publicly reported. The reason for this discrepancy in reported numbers is the fact that DEG poisoning is difficult to diagnose. For example, the doctors probing the 33 deaths of children in Gurgaon, remarked in their study that: “At the beginning of the investigation we never imagined that contaminated medicine was causing acute renal failure in children.”22 Only when deaths take place in a cluster are doctors more likely to study common medications taken by all of the deceased and have them tested.


So, why does DEG adulteration recur with such frequency in India?


The simple answer is that Indian pharmaceutical companies quite often fail to test either the raw materials or the final formulation before shipping it to the market. This is despite Good Manufacturing Practices (GMP) as prescribed in Indian law requiring mandatory testing of both the raw material before it is used in production and the final formulation before it is shipped to the market. Such testing is required to ensure that the company has in fact received the correct solvent from the supplier and that it is of the correct purity. In many of these disasters, traders responsible for supplying chemicals such as propylene glycol have either mislabeled DEG as propylene glycol by mistake, or alternatively, have adulterated propylene glycol with DEG either on purpose to reduce costs or by mistake due to poor quality control measures.


In the case of the mass poisoning event in Jammu, the Himachal Pradesh Drug Control Administration (HPDCA) which has jurisdiction over the manufacturer of the alleged adulterated cough syrup—Digital Vision—alleged before the Himachal Pradesh High Court that Digital Vision lacked an appropriate facility to test the finished formulation for DEG contamination and that the analysis report from Digital Vision’s quality control department indicating the absence of DEG in dangerous quantities was “misleading”. Digital Vision itself has completely refuted all these allegations and has claimed that an independent laboratory as well as government laboratories concluded that its samples were of standard quality and not adulterated.23


If these allegations about the lack of an adequate testing facility are established to be true, it is necessary to question the HPDCA on its failure to notice such deep-rooted egregious violations during its previous inspections of Digital Vision’s manufacturing facility. How could it have missed the lack of testing equipment in past inspections? Going by Digital Vision’s past record, it is obvious that the HPDCA had multiple opportunities to inspect the firm’s manufacturing facilities.


According to a government-maintained database called XLN, Digital Vision had been cited at least 13 times for violation of quality standards by just three state drug controllers in Maharashtra, Gujarat, and Kerala between 2012 and 2019 prior to the tragedy in Jammu, due to its drugs failing quality testing standards during random sampling and testing conducted by drug inspectors from those states.24 The CDSCO’s drug alerts, which report testing by central government laboratories, mention another five instances of Digital Vision’s drugs failing quality testing in the years prior to the tragedy in Jammu.25 An investigation by a journalist alleged that the company’s drugs failed quality testing on 19 occasions in total!26 (Legally speaking, Digital Vision has a right to challenge the test reports from the state government laboratories before the Central Drug Laboratory, Kolkata, in case it is faced with a criminal prosecution for failing to meet the prescribed quality of standards but the XLN database does not display the results of possible testing before the CDL or whether the allegations of sub-standard drugs made by the drug inspectors have been proved in a court of law.)


Thus, by a conservative estimate, the HPDCA must have received at least 19 notices across a decade from other state drug controllers or its own drug inspectors informing it that Digital Vision’s drugs had failed quality testing. This also meant that the HPDCA had 19 different opportunities to conduct inspections of Digital Vision’s manufacturing facilities. In addition, the HPDCA would have also had to conduct yearly inspections of Digital Vision’s facility as required by Rule 52 of the Drugs & Cosmetics Rules, 1945. Since the HPDCA, is not required to proactively publish reports of its inspections on its website, we simply do not know whether HPDCA ever inspected Digital Vision’s facility on those 19 occasions. In an ideal scenario, the lack of quality control equipment to test for DEG poisoning at Digital Vision’s facility, as alleged before the High Court, should have been spotted during these inspections, leading to an immediate cancellation of the company’s manufacturing licence for failing to comply with GMP standards prescribed in the law. Why did that not happen? Did the drug inspectors look the other way due to political pressure? Or did the HPDCA not take any serious action because of good old-fashioned corruption? While there is no specific evidence of corruption in this case, the Indian press regularly reports about rampant corruption amongst drug inspectors.27


Separate and apart from the question of why exactly the drug regulatory system missed the warning signs at Digital Vision, is the response of the Indian state to the death of the 11 young children from Ramnagar. Historically, the Indian state responds to such incidents in one of two ways. The first is the criminal prosecution of the persons responsible for manufacturing and selling the adulterated drugs in question. This is a question of delivering justice to the deceased and their families. Shockingly, more than two years after the incident, Digital Vision is yet to be prosecuted for reasons that are not entirely clear.28 It appears that nobody will be held accountable for the deaths of those 11 children from Ramnagar.


The second response by the State should ideally involve the commissioning of a broader investigation into the failure of the regulator and the shortcomings in the law, so that policy can be reformed in order to prevent a similar tragedy in the future. Unfortunately, neither the state government nor the central government thought it necessary to commission a deeper investigation into the regulatory failure that led to the fifth mass death event due to DEG poisoning in the history of independent India. It is not like there was no such demand for an investigation. In August 2020, one of us petitioned the Minister of Health, requesting the Ministry to conduct a transparent investigation into the entire incident.29 The Minister did not even bother acknowledging the petition, let alone act on it.


We then followed up with a request for information under the RTI Act, asking the Ministry of Health whether it had conducted any investigation into the regulatory failures that led to the deaths of those 11 children.30 The Ministry did not bother answering the question. It preferred to simply transfer the request for information to the Central Drug Standards Control Organisation (CDSCO) which is India’s national drug regulator. The CDSCO in turn transferred the blame for the entire issue to the state drug controller on the grounds that it was the latter’s responsibility to regulate Digital Vision.31 Technically speaking, it was not an incorrect response but it is also a fact that only the Ministry of Health can initiate any amendment to the Drugs and Cosmetics Act 1940, and the rules therein. State governments cannot affect policy changes at the national level. Under India’s convoluted drug regulatory law, the Government of India is responsible for imports and approving new drugs based on safety and efficacy data but the licensing of manufacturing units and prosecutions of pharmaceutical companies is primarily the responsibility of the state governments. Thus, for a policy reform exercise to be undertaken, the Ministry of Health needed to understand what exactly went wrong in this case from a regulatory perspective. The Ministry, however, was not interested in getting to the bottom of the issue. There can be no cure without a diagnosis.


Governance in India has not always been this incompetent. Back in 1986, after the deaths of 14 patients at the J.J. Hospital in Mumbai due to DEG poisoning, the Chief Minister of Maharashtra appointed Justice Lentin, a sitting judge of the Bombay High Court, to head a Commission of Inquiry into the events leading to the deaths of the 14 patients. The resulting report of this Commission of Inquiry is the stuff of legend.


To begin with, Justice Lentin held rigorous, marathon hearings in an open courtroom, something that is seldom seen today. Justifying the need for holding a public inquiry, Justice Lentin wrote: 


Secrecy breeds suspicion, and suspicion breeds contempt. A public inquiry would therefore ensure public confidence in the work of the commission to arrive at the truth without fear or favour, regardless of power, position, influence and importance of witnesses.32


In less than a year, Justice Lentin produced a report that ran into 300 pages, holding a powerful Joint Commissioner of the Maharashtra Food & Drug Administration (FDA) and even the Health Minister of the State of Maharashtra accountable for a dysfunctional regulatory system that created the environment for the tragedy at J.J. Hospital. The foreword to his scathing report was as follows: 


These pages describe and illustrate the ugly facets of the human mind and human nature, projecting errors of judgment, misuse of ministerial power and authority, apathy towards human life, corruption, nexus and quid pro quo between unscrupulous license holders, analytical laboratories, elements in the Industries department controlling the awarding of rate contracts, manufacturers, traders, merchants, suppliers, the FDA and persons holding ministerial rank. None of this will be palatable in the affected quarters. But that cannot be helped.33


In the pages that followed, Justice Lentin laid out reams of evidence painting a figure of an utterly broken system of drug regulation within the State of Maharashtra. Since Justice Lentin had held public hearings, the proceedings and the final report received widespread media coverage, thereby focusing public attention on the issue.


Documenting what it described as “amazing facts” dug out by Justice Lentin, the India Today news magazine described the manner in which the Maharashtra FDA failed to take action against the 582 formulations that were found to be substandard in the year 1986, the fact that 250 drug manufacturing units in Maharashtra were operating without any analytical laboratories, the manner in which Health Ministers regularly intervened to prevent honest bureaucrats at the State FDA from prosecuting erring pharmaceutical companies; evidence of doctors at J.J. Hospital and Ministers receiving money from pharmaceutical companies and finally, concrete evidence on how family members of S.M. Dolas—the powerful Joint Commissioner of the Maharashtra FDA responsible for much of drug regulation in Maharashtra—acquired a stake in pharmaceutical companies in Maharashtra.34


Summarizing the commission’s report, India Today concluded: 


The commission’s investigations have uncovered the horrifying spectacle of a watchdog health agency totally surrendering to the manipulations of people like Dolas. …And the FDA has continued its lawless reign even after agencies from other states like Gujarat and Tamil Nadu complained about the quality of drugs emanating from the FDA’s fiefdom. 


Daily newspapers like the Indian Express, the Times of India and the Sunday Observer were the ones that maintained constant pressure on the government to act on the findings of the report. These newspapers published reports under the following headlines: “FDA still shielding guilty”, “Name of game is favouritism”, “Of ministerial incompetence, graft and neglect”, “Labs hand-in-glove with FDA”, “Sinister gangs of merchants of death”, “Proxy payment behind glycerol contract”, “Never before such lies”, “Criminal silence”.35


The media pressure worked and Bhai Sawant, the Health Minister of the State of Maharashtra, resigned from the state cabinet on March 10, 1988. The State Government suspended senior doctors of J.J. Hospital and three officials from the state FDA, including the powerful Joint Commissioner S.M. Dolas who was severely indicted by Justice Lentin. The State Government also endorsed most of the points made in the Commission’s report.36


Recognizing the monumental work done by Justice Lentin, one doctor called upon the medical profession to “build upon Justice Lentin’s labours” and “convince politicians and bureaucrats that the recommendations made by the learned judge can be neglected only at our peril”.37 Unfortunately, those lessons from 1988 were never learnt by the Indian drug regulatory framework at the national level as evident from the deaths of 33 children in Gurgaon in 1998 and the deaths of the 11 children from Ramnagar in 2019 due to the scrouge of DEG poisoning.


It is, however, also important to understand that the problem with Indian drug regulatory framework is not limited to corruption, as was the focus of the Lentin Commission in 1988. There is also the question of poor regulatory design. These range from the lack of regulatory transparency to the absurdly complex distribution of regulatory powers in India across 38 authorities spread across each state and union territory plus the CDSCO which works under the Union Government. For example, inspection reports of pharmaceutical facilities are not made publicly available without which there is no way to assess whether drug inspectors are actually doing their job as required. On the jurisdictional issue, since each state and union territory has its own drug controller who issues licences to manufacturing facilities, there is often little information sharing and coordination amongst them. Further, inter-state investigations are extremely difficult because a drug inspector working for the Maharashtra FDA lacks jurisdiction to enter and inspect Digital Vision’s facility in Himachal Pradesh unless accompanied by a drug inspector from the HPDCA. The HPDCA, however, has its own reasons to not permit such inspections, the most important of which is the fact that the state government wants to continue pitching the state as a hub for pharmaceutical manufacturing. Together, these various flaws cause catastrophes like the deaths of these 11 young children.


For a country like India, which has earned itself the moniker of being “the developing world’s pharmacy”, such regulatory failures impact not just Indian citizens but also the citizens of all its trading partners. This makes it all the more necessary to revamp regulation governing the Indian pharmaceutical industry but as we will explain in the rest of this book, the Government of India is more interested in propping up the Indian pharmaceutical industry—the only manufacturing success story for India to showcase on the global stage—and towards this end, it will always resist tightening the regulatory screws.


We began this book with the DEG poisoning cases in order to highlight the worst possible consequences of the lackadaisical, if not negligent approach of the Ministry of Health, the CDSCO, and HPDCA, all of whom were more interested in protecting themselves than the citizens of this country. However, what worries us more than this particular incident are the consequences of regulatory lethargy on the more mundane aspects of drug regulation; where although regulatory failure may not directly lead to deaths, it could still lead to a significant adverse impact on public health in a manner where it is difficult to draw direct connection between poor regulation and its consequences. Take for example, the approval of dubious new drugs with little to no evidence to justify the therapeutic claims made by the manufacturer, the refusal to upgrade regulations for generic drugs to guarantee therapeutic equivalence with the innovator drug, or the manner in which drug inspectors try to work around the law to avoid prosecutions of erring pharmaceutical companies. These are issues that do not necessarily lead to deaths but contribute in the long term to poor outcomes for public health.


The primary challenge in discussing many of these regulatory issues is that drug regulation as a policy issue lies at the intersection of regulatory science and public law, two areas that are not exactly popular amongst the common citizenry or politicians.


The secondary challenge is the difficulty in measuring and explaining the harm caused to patients due to poor regulatory policies and ineffective practices. The consequences of an inadequate scheme of drug regulation are much like climate change—not everybody can see the linkages in real time; its consequences cannot be easily measured, but it is most definitely causing harm to public health. In this book, we take a stab at explaining some of these crucial regulatory issues in a prose that is hopefully palatable to the ordinary consumer of ‘Made in India’ medicine.
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CHAPTER ONE


The Birth of Modern Medicine and Drug Regulation 


Until the 19th century, the theory and practice of medicine, whether in the East or the West, was based on theories propounded more than 2,000 years ago. Western medicine was based mostly on the humoral theory. This theory, attributed to Hippocrates (approx. 4th BCE to 3rd BCE) and widely popularized by Galen (129–210 AD)1 theorized that all illness in humans was caused due to an imbalance of the four main humors in the human body—black bile, yellow bile, phlegm, and blood, each of which were individually associated with four elements—earth, fire, water, and air.2 For example, local inflammations in any part of the body were presumed to be caused by excess blood and hence the remedy of “bloodletting”, where the presumed “excess” blood was drained from the body through “medical intervention” in an effort to restore the humoral balance.3


At the time, there was a limited understanding of human anatomy because of cultural and legal restrictions against the dissection of human bodies.4 Later, French doctors like Giovanni Battusta Morgagni and Xavier Bichat began conducting autopsies identifying specific organs and tissues affected by disease. This vastly improved the depth of knowledge about the functioning of the human body. However, despite these advances, there was little scientific consensus in the West on the cause and nature of diseases.5


Even in the early 19th century, when Europe was facing outbreaks of cholera, the prevailing theory about the cause of the disease was the primitive Miasma theory. It attributed the spread of diseases like cholera to the inhalation of noxious forms of “bad air”, especially the air polluted by decomposing matter.6 This conclusion was possibly influenced by the observation that epidemics and the plague tended to occur during hot summer months in European cities which had rotting garbage and waste. Maintaining cleanliness and avoiding “bad air” was seen as key to avoiding illnesses.7


In the East, where Ayurveda was one of the prevalent medicinal systems in the Indian sub-continent over several centuries, the main underlying theory was that of tri-doshas. The three doshas—vata, pita, and kapha—are presumed to be the energy centers of the human body. One interpretation presumes each dosha to draw its energy from a combination of the elements that constitute the pancha bhoota—space, air, water, fire, and earth.8 Another interpretation presumes vata to be wind, pitta to be bile, and kapha to be phlegm.9 These three doshas were presumed to be influenced by environmental factors, age, and food.10 As with the humoral theory, an imbalance of doshas was presumed in Ayurveda, to be the cause of most illnesses. In fact, there are Ayurvedic practitioners who insist that Greek theory of humoral medicine was in fact inspired by Ayurveda. Some therapeutic strategies underlying Ayurveda are similar to ancient Greek medicine and include enemas, blood-letting, emesis, purgation, and nasal purging as means to restore the balance.11


Needless to say, ancient medicine, whether in the East or the West, was not particularly effective in curing humans of painful diseases.


The birth of the cell theory and germ theory 


The theory of medicine was finally transformed only in the late 19th century, less than 200 years ago, when pioneering research by European scientists laid the foundations of the “Cell Theory” and the “Germ Theory of Disease”.


While the discovery and naming of “cells” per se is attributed to English scientist Robert Hooke who described ‘cells’ in 1665 in his book Micrographia,12 the “Cell Theory” by itself owes its existence to German scientists Mathias Schleiden and Theodor Schwann, who in the 1830s proposed that cells were the basic constituent building blocks for all plants and animals. The theory contributed to the understanding that all diseases were caused by an alteration of cells in organisms.13


The ultimate breakthrough which revolutionized medical science was the conception of the “Germ Theory”. This theory postulated that diseases were caused by bacteria, many of them present in the air as proved by Louis Pasteur through his experiments. After being called upon to investigate an outbreak of an infectious disease in the silk industry, he was able to identify two microorganisms that were causing the disease. This led him to believe that microorganisms could cause disease and for that era, this was a revolutionary theory.14


Soon thereafter, the German scientist, Robert Koch, was able to prove in a scientifically rigorous manner the infectious nature of disease-causing bacteria in living organisms. He first infected lab mice with fluids extracted from the spleen of cows and sheep that had died of anthrax poisoning. When the mice contracted the disease, he had proof that something in the blood of the dead animals was carrying the disease. He then managed to isolate and purify the element from the blood, by culturing it and injecting it into healthy animals leading them to contract the disease thereby proving the link between a specific pathogen and a particular disease.15 This experimental research by Koch firmly established the “Germ Theory” and led to him laying down what are known as “Koch’s postulates” to establish whether a disease was in fact caused by microorganisms. In the years that followed, Koch identified the specific bacteria responsible for causing tuberculosis (tubercle bacillus) in 1882 and cholera in 1884, thereby transforming scientific understanding of these diseases which had claimed a large number of lives in Europe and the rest of the world.16 These breakthroughs would change the way mankind searched for possible cures.


The birth of modern medicine 


Historically, various civilizations across the earth have been known to experiment with plants and herbs to find cures for diseases and other medical conditions. Many of these civilizations documented in various herbal pharmacopeia, the herbs and plants that had the potential to cure various diseases. In ancient Greece, Dioscorides wrote a treatise called De material medica, in which he compiled a list of plants with medical properties that were discovered in the past and through his own research. Ancient Rome had a similar text called Natural History, written by Pliny, which compiled an extensive list of herbal and other natural remedies. The Chinese too had several herbal pharmacopeias. The earliest of which, called Shen-Nung Pen T’sao Ching, published during the time of the Han dynasty in the 2nd century CE, listed over 365 herbal medicines.17 Similarly, India has ancient Ayurvedic texts which list the potential medicinal properties of certain herbs and plants.18


Humanity’s eternal search for medical cures changed in the 19th century after the “Germ Theory” led to breakthroughs in the understanding of disease-causing bacteria, as well as advances in understanding the functioning of the human immune system. These theoretical breakthroughs combined with other scientific breakthroughs by German chemists opened a new door beyond just plants and herbs in the search for new cures. This new world of medical research evolved into two different branches of science—biologicals and chemicals.


In the 19th century, biologicals consisted of only vaccines, which could prevent infections and anti-sera which could for the first-time cure otherwise life-threatening diseases. Until the discovery of the “Germ Theory”, the only vaccine that existed was Edward Jenner’s smallpox vaccine which he had developed in 1796 by inoculating a child with material taken from a cowpox sore on the hand of a milkmaid. Prior to Jenner’s vaccine, there existed a practice called variolation which was used widely across the world, which involved infecting people with small quantities of the smallpox virus, a process which worked to confer immunity on the recipient but was dangerous, often leading to deaths.19 These were medical innovations that resulted from the powers of observation and correlation without a deep understanding of the science of causation. However, a better understanding of infections and human immunology helped scientists like Pasteur to lead the way in creating a new line of vaccines.


The first of these vaccines were developed in 1880 after Pasteur discovered that the virulence of a pathogen could decrease on its exposure to air or other elements and that injecting such weaker pathogens into healthy humans would stimulate a long-lasting immune response from the human body. Pasteur’s theory was proved through his much-publicized experiment in which he administered on some animals a new anthrax vaccine that he had developed. Animals that he had inoculated with his vaccine survived anthrax infections while those in the control group that did not receive the vaccine were infected and perished. Soon Pasteur used the same theory to make the first rabies vaccine, which if administered soon after a dog bite could significantly reduce the chance of infection.20


Apart from the development of vaccines, there was also the development of the first antiserum that could cure diphtheria by Emil Behring and Kitasato Shibasaburo, both scientists at Koch’s institute. They were able to demonstrate that animals infected with weakened diphtheria toxins were able to produce antibodies which when injected in an infected animal could neutralize the diphtheria toxins in the latter. The first antiserum for diphtheria, cultured in horses and then administered on humans, was an exceptional medical success story. A clinical trial in 1894 with this antiserum on 220 children suffering from diphtheria demonstrated a 77% cure rate. These were extraordinary test results for a disease which at the time was called the “strangling angel” in Europe because of the high toll it took on children and infants.21 In 1901, Behring was awarded the first ever Nobel Prize in Physiology for his work on the diphtheria and tetanus antiserum.


A second new source of medicines that was tapped into by the Germans were chemicals and dyes. In the 19th century, Germany was a world leader in chemicals and dyes. This was due to a superbly rigorous higher educational system that produced highly skilled chemists.22 It was these skilled German chemists who were first able to isolate pure chemical ingredients, also known as the “active ingredient”, from herbs and plants. For example, morphine was isolated from opium in 1803 and used as a painkiller while quinine was isolated from the bark of the cinchona tree in 1820 and used to treat fevers, especially those caused by malaria.23 Isolating the active chemical ingredient had enormous advantages since it meant that it would be possible to standardize doses depending on the severity of the medical problem, the physical characteristics of the patient, and also help devise means to stabilize the medicine in a manner that allowed for it to be stored for longer periods of time.


More importantly, German scientists began studying chemicals as a source of new medicines. They turned to chemicals as a source of new medicine because during the course of experiments, German scientists noticed that many synthetic chemicals being produced by Germany’s booming chemical industry could have potential medical applications. They came to this realization when they noticed that different cells and tissues of the human body had affinities for different chemicals. This technique of visualizing different cells and tissues through the use of chemicals came to be known as “staining” and led to the development of a new field called “histology” which was crucial to developing diagnostic tools in medicine. One of the key figures in the development of “staining” techniques was the future Nobel Laureate Paul Ehrlich who was able to develop staining techniques to visualize red and white blood cells in leukemia and anemia. He also developed the diazo colour reaction to identify the presence of bilirubin in the urine of patients with jaundice.24


Ehrlich’s understanding of the chemical interactions between chemical dyes and human cells led to future breakthroughs in the search for new medicines.25 It was correctly hypothesized at the time that if specific chemicals interacted in particular ways with cells and tissues, these chemicals could also be a source of new medicines for various infections and medical conditions by interfering with disease-causing bacteria. Proving this hypothesis meant testing hundreds of chemicals to identify the ones with potential curative properties. This was an expensive proposition because it involved a “trial and error” approach and success was never guaranteed.


Securing funding for such research was not an easy task because of which the latter half of the 19th century was witness to a new funding model for scientists engaged in the search for new drugs. This new model involved German scientists entering into agreements with German chemical corporations, where the latter would fund research and provide their chemical “library” to scientists, in exchange for the intellectual property rights in the resulting inventions. As one commentator put it, “…the most significant innovation of the great German biochemical revolution was neither drugs not vaccines themselves but the creation of a durable funding source for ongoing lab research.”26


The funding model and the decision to tap into chemicals and dyestuffs proved to be very fruitful. By the end of the 19th century, the biggest German chemical corporations like Hoescht, Bayer, and BASF had introduced to the market the first analgesics and antipyretics such as Aspirin, Kairin, Phenacetin, Antipyrine, Antifebrin etc.27 By 1910, Paul Ehrlich had discovered arsphenamine, the first real antibiotic and “miracle cure”. Known internally in Ehrlich’s laboratory as Compound 606, the drug which was developed with support from Cassella, a German company, was eventually sold under the brand name “Salvasaran” by Hoescht, another Germany chemical company.28 It was found to be highly effective against syphilis, a sexually transmitted disease that was highly contagious and deadly. The disease affected millions across Europe. Needless to say, the drug was a huge commercial success. It presumably made Hoechst AG significant profits and laid the foundations for the modern pharmaceutical industry to pour resources into the discovery of new drugs in exchange for patent rights.


In 1932, a different set of German scientists, led by future Nobel Laurate Gerhard Domagk, and supported by Bayer, followed Ehrlich’s approach of testing thousands of chemicals on disease-infected mice before discovering the effectiveness of a specific variant of sulfanilamide. The new drug demonstrated astounding curative effects on laboratory mice that were infected with streptococci, which is a type of bacteria that causes many life-threatening infections in humans. It was soon discovered that this new drug could also cure a number of non-strep infections such as spinal meningitis, gonorrhea, and childbed fever, all of which were caused by different kinds of disease-causing bacteria. This new “wonder drug” was first marketed as Protonsil by Bayer and proved to be a true blockbuster.29


Given all these medical breakthroughs, it was no surprise that Germany soon came to be known as the “pharmacy of the world”.30


This era of medical breakthroughs laid the foundations for the modern pharmaceutical industry and drug innovation. The challenge now for governments across the world was to ensure the consistent supply of quality drugs while keeping in check the fantastical claims being made by the pharmaceutical industry about their new inventions. This was easier said than done given the fact that many of these pharmaceutical corporations grew rapidly to become very profitable and powerful. Older models of self-regulation had to give way to a more direct intervention by the state.


The nation state steps in to regulate the science of drugs 


Historically, in most societies, medicine was formulated by individual apothecaries or pharmacists or vaids or hakims as they were known in different jurisdictions. These solo practitioners would usually prepare various concoctions from mainly herbs, and sometimes alcohol, which was the common solvent available to extract the “active ingredients” from the herbs. The ingredients of these concoctions would only rarely be disclosed to the public. State regulation of these drugs was limited in the 19th century. For example, in the United Kingdom, the state did not directly regulate the quality of drugs. Rather it enacted legislation such as the Apothecaries Act 1815, or the Pharmacy Act 1868, which vested the right to manufacture certain specific drugs in apothecaries and pharmacies, who in turn would regulate themselves through their professional guilds or societies.31 The other form of regulation was via penal laws which prohibited the adulteration of drugs. For example, the Indian Penal Code 1860, which was enacted by the British after the Crown took over the administration of India from the East India Company had a specific clause penalizing the adulteration of food and drugs.32


These prevalent models of regulation evolved with the discovery of new and effective therapies. Once mass manufacture of these new drugs began, it was necessary to create a new regulatory model especially since biologicals like vaccines and anti-sera were injected directly into the bodies of human beings. Even slight contamination during the manufacturing process could be fatal for the patient. Germany led the way in creating a new regulatory model. A key inspiration for the proactiveness of the German government was the “tuberculin” scandal in the preceding decade where Robert Koch’s much anticipated new treatment—tuberculin— for treating tuberculosis failed to prove effective in curing the disease.33 Eager to ensure the availability of high-quality anti-diphtheria serum, imperial Germany proactively put in place a new regulatory system in 1895 to ensure quality control of serum.


There were two components to the new German regulatory model created specifically for anti-diphtheria serum. The first was the creation of legally binding standards to ensure the potency and purity of the serums meant for use as treatments on humans. This was the first-time standards were being created for serums and it was a complex task. It had to begin with the very basic task of creating units to measure serum. Once standards were created and included in the legally recognized pharmacopeia, they were made binding on all future manufacturers. The ultimate aim of creating standards was to ensure consistency in the purity and potency of antidiphtheria serum across the industry.


Adherence to these standards by manufacturers was then monitored at two sites. The first was at the site of production where an officer appointed by the state monitored the production process, and the second was at the state-run Institute for Serological Research and Serological Survey (ISRSS), which functioned under the leadership of Paul Ehlrich, where each batch would be tested by a team of experts for adherence to quality standards.34 This would include testing the serum on infected guinea pigs. If the serum was potent, it would only show a mild reaction at the spot where it was injected. If not, the guinea pig would die in four days.35 By the standards of the day, this was a remarkably rigorous regulatory set-up.


Like the Germans, the French took a proactive approach to regulating these new anti-sera. The French enacted a legislation in 1895, covering a whole range of biologicals including any “…attenuated viruses, therapeutic sera, modified toxins and analogous products that can serve as prophylaxis against or therapy for contagious diseases…” All such products would require prior authorization from the Ministry of Interior, which relied on inputs from members of the Academy of Sciences and a Consultative Committee on Public Health.36


Both the German and French regulatory models were pathbreaking because they ensured perhaps for the first time in history, an assurance from the state regarding the quality of a drug that was being supplied to patients. Not only did this relieve pharmacists of their traditional job of guaranteeing quality but it also acted to boost public confidence in these new therapies.37


Not all countries were as proactive as the Germans and the French when it came to regulating these exciting new drugs. An interesting contrast to the proactive regulatory approach of the German and French, is the American approach to regulation. Till 1962, the American attempt to regulate the pharmaceutical industry has generally been on the heels of death and scandal. The first mass deaths due to contaminated vaccines and anti-sera occurred in the United States in the year 1901. In the first case, anti-diphtheria serum, which was unknowingly contaminated with tetanus, caused the death of 13 children in St Louis, Missouri. The horse that had been bled for the serum had a tetanus infection and was killed on discovery of the infection but the vials of serum drawn from the infected horse had not been destroyed or tested on guinea pigs. When administered on children, the anti-diphtheria serum infected them with tetanus causing their deaths. These deaths received a lot of publicity in the national press. As a result, there was a drop in confidence in this new treatment leading to an increase in deaths due to diphtheria in some cities. In that same year, there were 11 deaths in Camden, New Jersey, of people who recently received small pox vaccinations. They had died of tetanus infections and it was suspected that some of the vaccines were contaminated.38


These deaths in St Louis and Camden were the first instances of mass deaths from mass manufactured drugs and served as a reminder that these new life-saving and disease-preventing biologicals could be dangerous if not manufactured and tested properly in completely sterilized premises. The United States at the time did not regulate biologicals. These deaths, along with other cases of bacterial contamination of biological products, led to American doctors and the press demanding some form of regulation of biological products. The very next year, in 1902, the American Congress enacted into law the Biologics Control Act 1902, with an intent to guarantee the safety and efficacy of new biologics.


While most commentators view the Biologics Control Act as a reaction to the deaths in St Louis and Camden, there are academics who argue otherwise, stating that it was the biologics industry that pushed for the legislation. As per this theory, the privately owned pharmaceutical industry was worried that any more incidents of contaminations and death would cause various state and municipal governments in America to expand their existing manufacturing facilities for biologicals in order to better control quality of the biologicals available in their jurisdictions. Unlike today, America in the early 19th century had a public sector manufacturing biologicals. If that manufacturing process expanded further, it would reduce the private sector’s market share. Better regulation was thus in the interest of the private sector, since it would check the “bad players” in the private sector and protect the reputation of the private sector.39


While the enactment of the Biologics Control Act 1902, brought regulation to the American pharmaceutical industry, it was limited to only “biologicals” i.e., viruses, therapeutic serums, toxins etc. This law did not cover other drugs, such as the newly available anti-pyretic drugs or even the first antibiotics, which were derived from industrial chemicals and dyestuff. The rest of these drugs came to be regulated by another American law called the Pure Food and Drugs Act 1906. This legislation was enacted after being kept pending for 27 years and after muck-raking journalists like Samuel Hopkins Adam and Upton Sinclair shone light on the fraudulent claims by the “patent medicine” industry and the meat-packing industry.40 This new law was focused on issues such as mandating proper disclosure of ingredients on labelling of drugs (in order to combat the secrecy of ‘patent medicine’), as well as prohibiting the adulteration and misbranding of drugs with “false claims”. The Pure Food and Drugs Act did not focus on either “safety” or “efficacy” of new drugs.


The shortcomings of the model of regulation under the Pure Food and Drugs Act 1906 for non-biological drugs made itself obvious in 1937 when an American drug manufacturer sold sulfanilamide in a liquid form after dissolving it in diethylene glycol, without realizing the dangerous side-effects of diethylene glycol on humans. This mistake caused the deaths of more than 100 Americans when they drank the poisoned syrup. The tragedy invited a swift legislative response from the American Congress in the form of the Food, Drug and Cosmetic Act 1938, which amended the existing drug regulatory law to make it mandatory for manufacturers to submit safety data to the United States Food and Drug Administration (USFDA) before they could sell new drugs in America.41


Four years after the sulfanilamide disaster in 1941, tragedy struck once again, this time due to poor manufacturing practices within the American pharmaceutical industry. A batch of sulfathiazole tablets had been contaminated with a sedative called phenobarbital at a manufacturing plant owned by Winthrop, leading to over 300 deaths in the United States.42 The episode led to the birth of modern Good Manufacturing Practices (GMPs) in the United States. As therapies and the pharmaceutical supply chain got more complex, the formulation and enforcement of GMPs by the state became even more crucial. For example, a key concern across the board, especially with injectables has been the challenge of maintaining sterility of all ingredients, including water. Even minor microbiological contamination can lead to serious infections. Given these challenges, GMP regulations have become progressively more detailed with almost every aspect of manufacturing and record-keeping covered by these regulations.


Across the Atlantic, European countries who did not learn from the American reforms of 1938 were about to face one of the most shocking tragedies in the history of the pharmaceutical industry because of a new drug called thalidomide. Initially marketed as a tranquilizer, thalidomide was also being prescribed to pregnant women in Europe as a remedy for morning sickness. Unknown to doctors at the time, the drug was teratogenic i.e., it had an adverse effect on the fetus, resulting in the birth of thousands of disabled babies in Europe in the late 50s and early 60s. In most cases, the limbs of the baby failed to develop properly while in some other cases, the eyes and ears were not developed properly. While the global toll of thalidomide is unknown, it is estimated Germany alone saw the birth of 10,000 babies affected by thalidomide.43 There were also countless miscarriages across countries where pregnant women had been prescribed thalidomide. The United States on the other hand saw the birth of only 17 babies affected by thalidomide and even those births were because of the distribution of samples to doctors who had passed them on to their patients. This was because a heroic and diligent USFDA inspector, Frances Oldam Kelsey, had persistently rejected the marketing application filed by the manufacturers of thalidomide due to their failure to submit the safety data required by the amendments in 1938.44


Kelsey would go on to receive the President’s Award for Distinguished Federal Civilian Service from American President J.F. Kennedy. She is considered to be one of the most significant personalities in the history of the USFDA, where she worked until the age of 91 years. On her passing at the age of 101 years, the New York Times in an obituary for her described her as a, “…20th-century American heroine for her role in the thalidomide case, celebrated not only for her vigilance, which spared the United States from widespread birth deformities, but also for giving rise to modern laws regulating pharmaceuticals.”45


The silent heroes of the thalidomide episode were the policy makers who had amended American regulatory law in 1938 to mandate the submission of safety data as one of the conditions for approving new drugs in the United States. The episode was a stark reminder of the dangers of new medicines and the need to scientifically vet new drugs prior to their introduction in the market.


A new law and the demand for proof of “efficacy” 


The timing of the thalidomide tragedy coincided with a scathing American Congressional inquiry into the workings of the American pharmaceutical industry. This inquiry which was held by the Senate Subcommittee on Anti-trust & Monopoly, from the years 1957 to 1961, was presided by Senator Estes Kefauver.46


By the time of this inquiry, the pharmaceutical industry had been transformed by a series of brilliant scientific discoveries. This included the discovery of a range of broad-spectrum antibiotics such as penicillin, ampicillin, streptomycin, neomycin, aureomycin, and erythromycin, all of which revolutionized medicine and slashed mortality rates from bacterial infections in less than a decade.47 Apart from these antibiotics, scientists also discovered painkillers, anti-psychotropic drugs, hormonal therapies, and cardio-vascular drugs. Most of these discoveries were by private pharmaceutical corporations who were able to ringfence their inventions with patents and then market them under exclusive brand names. The resulting patent monopolies and the fantastical marketing claims quickly resulted in these pharmaceutical corporations becoming the most profitable businesses in America. The monopolistic nature of the pharmaceutical industry, the pricing of these drugs, and the manner in which they were marketed became the focus of the Senate anti-trust committee.


While investigating marketing practices of the pharmaceutical industry, the committee was particularly concerned with the issue of “efficacy” of new drugs given the wildly exaggerated claims being made by their manufacturers and their salesmen, often without scientific basis. The blitzkrieg of advertisements and marketing efforts assumed the form of visits to doctors by “detail men” (the terminology for sales persons employed by the pharmaceutical industry), mailing of brochures and samples, advertisements in medical journals, and exhibits at marketing conference.48 The challenge for American doctors at the receiving end of these advertisements was to determine for themselves the claims of efficacy of these advertisements.


As explained by a Dr Weinstein who deposed before the Committee: 


…a number of drugs have been put on the market with efficacy claims based on extremely meager and unobjective observations by people not truly qualified to make such observations. Also, there is absolutely nothing in the law to prevent the manufacturer from completely ignoring unfavourable reports. One company in its advertising for one of its products blithely states that there have been over 200 reports in the literature about this particular drug. They neglect to say that 60 per cent are not entirely favourable or pertinent.49


At that point in time, as explained earlier, American law did not require manufacturers to submit evidence of therapeutic efficacy. It only prohibited companies from making false therapeutic claims. This prohibition could be effectively circumvented by referencing vague scientific and experimental studies, the veracity of which was never verified by the state. As a result, many of the doctors deposing before Kefauver’s committee suggested that independent agencies like the USFDA or the National Institute of Health (NIH) play a role in determining the efficacy of each new drug. A Dr Dowling testified as follows before the Committee: 


First, the Food and Drug Administration should be empowered to examine the efficacy as well as the toxic effects of all new drugs. It should be obvious to everyone that insufficient knowledge on the part of the doctor regarding the efficacy of a drug can react to the detriment of a patient just as much as toxic action by the drug, which the Food and Drug Administration now has the power to regulate.50


This point was belabored by other doctors who warned the committee that questions of efficacy had a direct bearing on safety and that it made no sense for the FDA to evaluate only safety without also examining efficacy of the drugs in question.


The hearings of the Senate anti-trust committee were widely publicized in the press with several newspapers providing daily updates to the public on Kefauver’s confrontations with the heads of the biggest pharmaceutical corporations, as he hauled them over coals over their astonishing profit margins. By the time the final report was tabled, there was support for a new law to regulate the pharmaceutical industry.


Initially, political differences between the Kennedy administration and Kefauver almost gutted the law that was meant to reform many of the issues that came to the fore during the committee hearings, including the issue of regulatory reform. The thalidomide tragedy however brought them together to enable the enactment of far-reaching reforms on October 10 1962. Known as the Kefauver-Harris Amendments, after the senators who sponsored the bill to amend the Federal Food, Drug and Cosmetic Act, these amendments empowered the FDA to seek efficacy data in addition to safety data before approving a new drug for marketing in the United States. This data would have to be collected through “controlled” clinical trials.51


The enactment of this law was widely welcomed by the press. The New York Times declared it a “Victory on Drug Regulation”, calling Senator Kefauver the “hero of this victory” for doggedly pushing the “…legislation despite widespread public apathy, lack of Administration interest and bitter opposition from some industry and Congressional sources.”52 As correctly noted by the New York Times, Kefauver’s efforts would have been in vain if it was not for the unfortunate thalidomide tragedy that awoke the public, the government, and the legislature to the dangers of this new era of medical innovation. Commenting on the indifference of the elected representatives on such an important issue until the precipitation of a crisis, the editorial remarked on how it did “…not speak too well for Congressional responsiveness to a public need that it took such an unpredictable and chance occurrence as the thalidomide tragedy to secure passage of this law so clearly related to the general welfare.” This lack of responsiveness by politicians to the demands of drug regulation is unfortunately a feature in democracies around the world. Nevertheless, given the thalidomide tragedy, the Kefauver-Harris amendments enacted in the United States were eventually replicated in Europe and other developed countries in the following decades. This new model of regulation was extraordinary for its time because the state for the first time was playing a role in guaranteeing efficacy of all new drugs on the basis of scientific data and expert opinion.


Lessons from history 


There are four important takeaways from this discussion on the evolution of medicine and drug regulation in the democracies of the United States and Europe.


The first is that much of drug regulatory law has been written with the blood of citizens who died in hundreds, many of them, children. This tells us that if a country is governed by a poorly designed and enforced drug regulatory system, people will die. The pharmaceutical industry cannot be trusted to regulate itself.


The second takeaway is that even robust democracies with a free press have not always taken proactive steps to ensure efficient drug regulation. The major drug regulatory milestones in the United States and Europe over the last century were triggered mostly by mass deaths or scandals caused by experimental or poorly manufactured medicines. The Germans wanted to regulate the anti-diphtheria serum because of their past experience with Koch’s failed tuberculin. The Americans were forced to act in 1902, 1938, and 1941 only because of mass deaths of their citizens due to contaminated drugs. Again in 1962, the thalidomide disaster forced sweeping reforms in both the United States and Europe because of the deaths and deformities caused by the new drug. There are few other areas of regulatory law where reforms have been catalyzed primarily due to the mass death of citizens.


The third takeaway is that debates around drug regulation have progressively become more scientifically complex. The 1901 scandal in St Louis was because the contaminated sera was due to an infected horse from which the serum was extracted. The thalidomide tragedy however was because the drug in one particular isomeric form was dangerous to the unborn fetus. The complexity of these issues has increased progressively over the decades. Any regulatory system meant to deal with cutting edge pharmaceutical innovation needs to be upgraded regularly, both in terms of qualified personnel and regulations every time technology makes a leap ahead. Given the lethargy and red-tape of most bureaucracies, the regulator is likely to remain one step behind the industry unless elected representatives crack the whip.


The fourth takeaway is that it is in the interest of the pharmaceutical industry as a whole to welcome better regulatory standards. A major fallout of the above scandals, apart from deaths and lawsuits, is the loss of consumer confidence and this can be a setback for both public health and profitability of the pharmaceutical sector. There are examples from the early 20th century where big players in the American and German pharmaceutical industries welcomed regulation because they were worried that unregulated players may lead to more public sector involvement in manufacturing of new drugs. They expected consumer confidence in their medicines to improve significantly if state regulators played an active role in guaranteeing the safety and efficacy of all drugs in the market. This enthusiasm amongst the pharmaceutical industry towards regulation has fluctuated over the decades but the core sentiment likely remains the same.


The point of discussing the regulatory history of Europe and the United States is to demonstrate, through the course of this book, how little India has learnt from the history of these other countries. The price of this ignorance is often paid by not just Indian citizens but also the citizens of India’s trading partners who import copious amounts of medicine from the “pharmacy of the developing world”.


Notes 




1. William Bynum, The History of Medicine: A Very Short Introduction (OUP 2008), 5.


2. ibid 10.


3. ibid 12–13.


4. ibid 11.


5. ibid 53–55.


6. ibid 75–76.


7. Marianna Karamanou and others, ‘From Miasmas to Germs: A Historical Approach to Theories of Infectious Disease Transmission’ (2012) 1 Le Infezioni in Medicina, 58, 59.


8. Priya Vrat Sharma, History of Medicine in India, from Antiquity to 1000 A.D. (Indian National Science Academy 1992), 382.


9. MR Raghava Varier, A Brief History of Ayurveda (OUP 2020), 61.


10. Sharma, (n 8), 383.


11. Varier, (n 9), 52.


12. Bynum, (n 1), 93.


13. Paolo Mazzarello, ‘A Unifying Concept: The History of Cell Theory’ (1999) 1 Nature Cell Biology, E13.


14. Bynum, (n 1), 99.


15. William Rosen, Miracle Cure: The Creation of Antibiotics and the Birth of Modern (Penguin 2017), 23.


16. Bynum, (n 1), 103–104.


17. Les Iversen, Drugs: A Very Short Introduction (OUP 2016), 2–3.


18. Syal Kumar, Gustav J Dobos and Thomas Rampp, ‘The Significance of Ayurvedic Medicinal Plants’ (2017) 22 Journal of Evidence-based Complementary & Alternative Medicine, 494.


19. Stefan Riedel, ‘Edward Jenner and the History of Smallpox and Vaccination’ (2005), 18 Baylor University Medical Centre Proceedings,  21.


20. ibid.


21. Stefan HE Kaufmann, ‘Remembering Emil von Behring: From Tetanus Treatment to Antibody Cooperation with Phagocytes’ 8 mBio e00117.


22. Rosen, (n 15), 40.


23. Iversen, (n 17), 5.


24. Michael Titford, ‘Paul Ehrlich: Histological Staining, Immunology, Chemotherapy’ (2010) 41 Laboratory Medicine, 497.


25. ibid.


26. Rosen, (n 15), 57.


27. Kay Brune and Burkhard Hinz, ‘The Discovery and Development of Antiinflammatory Drugs’ (2004) 50 Arthritis & Rheumatism, 2391.


28. Rosen, (n 15), 57.


29. Rosen, (n 15), 67.


30. Tobias Cramer, ‘Building the “World’s Pharmacy”: The Rise of the German Pharmaceutical Industry, 1871–1914’ (2015) 89 Business History Review, 43.


31. Jon Merrills, Pharmacy Law and Practice (Elsevier 2013), 363.


32. Indian Penal Code 1860, s. 272.


33. Axel C Hüntelmann, ‘Evaluation as a Practical Technique of Administration: The Regulation and Standardization of Diphtheria Serum’ in Jonathan Simon and Christoph Gradmann (eds), Evaluating and Standardizing Therapeutic Agents, 1890—1950 (Palgrave Macmillan 2010) ch 2, 44.


34. ibid 35.


35. ibid.


36. Jonathan Simon, ‘The Politics of Serum Production in France’, in Jonathan Simon and Christoph Gradmann (eds), Evaluating and Standardizing Therapeutic Agents, 1890—1950 (Palgrave Macmillan 2010) ch 5, 96.


37. ibid.


38. Ross E DeHovitz, ‘The 1901 St Louis Incident: The First Modern Medical Disaster’ (2014) 133 Paediatrics, 964.


39. Terry S Coleman, ‘Early Developments in the Regulation of Biologics’ ( 2016) 71 FOOD AND DRUG LAW JOURNAL, 544.


40. Bryan Denham, ‘Magazine Journalism in the Golden Age of Muckraking: Patent-Medicine Exposures Before and After the Pure Food and Drug Act of 1906’ (2020) 22(2) Journalism & Communication Monographs, 100; James H Cassedy, ‘Muckraking and Medicine: Samuel Hopkins Adams’ (1964) 16 American Quarterly, 85. 


41. Suzanne White Junod, ‘FDA and Clinical Drug Trials: A Short History’ (US Food & Drug Administration 2008) 5 < https://www. fda.gov/media/110437/download> accessed 28 June 2021.


42. John P Swann, ‘The 1941 Sulfathiazole Disaster and the Birth of Good Manufacturing Practices’ (1999) 41 American Institute of the History of Pharmacy, 16.


43. ‘What’s Happened to Thalidomide Babies?—BBC News’ (3 November 2011) <https://www.bbc.com/news/magazine-15536544> accessed 28 June 2021.


44. Katie Thomas, ‘Pursuing an Untold Story of Thalidomide’, The New York Times (23 March 2020) <https://www.nytimes.com/2020/03/23/ reader-center/insider-thalidomide-fda.html> accessed 27 June 2021.


45. Robert D McFadden, ‘Frances Oldham Kelsey, Who Saved U.S. Babies From Thalidomide, Dies at 101’, The New York Times (7 August 2015) <https://www.nytimes.com/2015/08/08/science/ frances-oldham-kelsey-fda-doctor-who-exposed-danger-ofthalidomide-dies-at-101.html> accessed 28 June 2021.


46. United States Senate (Sub-committee on Antitrust and Monopoly), Study of Administered Prices in the Drug Industry (Rep No 448, 1961).


47. Rosen (n 15).


48. United States Senate (Sub-committee on Antitrust and Monopoly) (n 46), 156.


49. ibid 187.


50. ibid.


51. Jeremy A Greene and Scott H Podolsky, ‘Reform, Regulation, and Pharmaceuticals—The Kefauver—Harris Amendments at 50’ (2012) 367 The New England Journal of Medicine, 1481.


52. ‘Victory on Drug Regulation’, The New York Times (5 October 1962) <https://www.nytimes.com/1962/10/05/archives/victory-ondrug-regulation.html> accessed 28 June 2021.






CHAPTER TWO


Controlling the Craze for Medicinal Drugs in Colonial India


One of the earliest public debates in India on the need for regulating the manufacture and sale of pharmaceutical drugs took place in 1927 in the Council of States of the bi-cameral Indian Legislature when India was still under British rule. A legislator from the Bombay Presidency, Sir Haroon Jaffer, had moved a resolution on the 9 March 1927, before the Council of States, titled “control of the craze for medicinal drugs”.1 The short text of resolution was as follows: 


This Council recommends to the Governor General in Council to urge all Provincial Governments to take immediate measures to control the craze for medicinal drugs by legislation for the standardisation of the preparation and sale of such drugs. 


In his address to the Council, Sir Jaffer took aim at four issues pertaining to medicinal drugs.


The first was the indiscriminate availability of all kinds of medicines of doubtful efficacy. In his words, several of the new drugs made “claims that were never properly demonstrated and which are prepared merely to put money into the pockets of the manufacturers”.2


The second issue was “the indiscriminate use of drugs by doctors in their prescriptions”.3 These included the so called “patent & proprietary drugs” whose ingredients were kept confidential and not disclosed to the public. This problem was greatly magnified in India, according to Sir Jaffer, by the number of “unqualified or only partly qualified and very inexperienced doctors” practising in India.


The third issue was the growing demand from the public for all kinds of powders, tonics, serums, vaccines, and injections, regardless of the absurd claims made by the manufacturers of such medicines. Sir Jaffer jokingly remarked4: 


I have not yet heard of any case in India where the monkey gland has been grafted on to an old person to make him as frisky as a full-blooded boy, but I presume it is possible that many enthusiasts getting on in years have atleast made inquiries about it based on what they have read of so called successful graftings in the West. 


The fourth issue was the problem of adulteration and substandard drugs. He explained how there were many cases where a local drug was “absolutely useless” and “inactive, if not adulterated” and boosted by the “un-solicited testimonials” from “non-existent individuals”.5


The bleak picture painted by Sir Jaffer was not surprising since at the time there was no uniform law in British India regulating the manufacturing standards and sale of medicinal drugs. Although some provinces like Bengal, the Central Provinces, Assam, Ajmer-Merwara, and United Provinces had provincial legislations to regulate the sale of adulterated drugs, none of them dealt with standardisation of drug quality or efficacy of drugs. These were presumably very basic laws, since it is almost impossible to guarantee quality without the creation of binding legal standards. Some of the remaining provinces, like Madras, had enacted legislation only on the issue of food adulteration.6


Of the four speakers that followed Sir Jaffer, two supported the resolution with amendments and two others opposed it. One of the supporters was Major General T.H. Symons who was then the Director General of the Indian Medical Service (IMS), which although primarily a military service, played an important role in influencing public health policies in British India until 1947 when it was disbanded.7 General Symons described to the Council an inspection of dispensaries and mofussil hospitals in the Madras Presidency by experts which had revealed certain dispensaries to contain expensive drugs that he had never heard of during his career as a doctor. Supporting the urgent need for standardisation of drugs in India, General Symons pointed out how both the United States and the United Kingdom had already enacted legislation to regulate the manufacture and sale of pharmaceutical drugs.8 The United States had enacted two laws to regulate the manufacture and sale of medicinal drugs: the Biologics Control Act 1902, and the Pure Foods and Drugs Act 1906.9 The British had enacted The Sale of Food and Drugs Act 1875, which was limited in its scope, and the more thorough Therapeutic Substances Act 1925, which regulated only biologics.10


Opposing the motion was Dr U. Rama Rau, a legislator from Madras who was outraged by Sir Jaffer’s criticism of doctors, describing the speech as “nonsense and libel”.11 Dr Rau blamed the “craze” for medicines not on doctors but unregulated advertisements in the press. Addressing the Council, he said: 


Sir, the craze for patent medicines is not because of doctors. It is because of numerous advertisements appear in the papers, not only the Indian papers but also the English and other papers, in which the patent medicines are advertised to cure every illness on the face of the earth. If my Honourable friend had moved a Resolution to prevent these patent medicines from being advertised in India I could understand it, or if he had said that advertisements must not appear in the papers regarding patent medicines, I would have entirely supported him. Or if he had moved that there should be no importation of patent medicines from foreign countries to India, I would have entirely supported him.12


The second speaker opposing the motion was Mr P.C. Desi Chakra, a representative from Burma. His opposition was borne from the fact that such regulation would lean in favour of Western medicine and against Ayurvedic medicine.13 According to him, doctors trained in Western medicine had a “natural bias” that would tend to put out of the market all Unani and Ayurvedic preparations which at the time were popular choice of medicine in British India.14 This concern is not entirely surprising because there was always some tension between Western medicine and traditional Indian medicine in the pre-independence era not only for commercial reasons but also because of cultural conflicts over practices such as dissection of the human body.15


Notwithstanding the opposition, the motion ultimately was adopted by the Council of States after some amendments, notably to drop the word “craze for medicinal drugs” which was replaced with “indiscriminate use of medicinal drugs”.16 It was a momentous occasion for British-ruled India because until this motion was adopted, the interest of India’s British rulers in the issue of drug quality was motivated by their desire to control the trade in narcotics and taxation. The government laboratories that existed at the time were primarily affiliated to the tax authorities because they were meant to check the amount of opium or alcohol in food and drug products so as to determine the excise duty payable. The issue of adulteration or drug quality from a safety perspective was not on the radar of India’s colonial rulers until this motion by Sir Jaffer forced the British Government to take note.17


The debate preceding the vote on the resolution is fascinating because of the many parallels it has to the debate on drug regulation in India of the 21st century. This includes the perception of a problematic nexus between doctors and pharmaceutical companies, the issue of misleading advertisements by an assorted group of charlatans selling all kinds of concoctions as medicines, the tension between traditional medicine and modern evidence-based medicine, and lastly, the continuing problem of adulterated and sub-standard medicine.


The colonial government drags its feet on the issue 


Despite Sir Jaffer’s resolution being adopted by the Council of States, the British administrators of India continued dragging their feet on the issue. In 1928, yet another motion was moved in the Legislative Assembly of the Indian Legislature; this time asking for an adjournment of the proceedings of the House to discuss the urgent issue of “quinine fraud”.18 The legislator behind that motion was Lt Colonel H.A.J. Gidney. A prominent member of the Anglo-Indian community and formerly a member of the IMS, he was a nominated member to the Legislative Assembly.19 He was no stranger to the debate on regulating medicinal drugs. Many years before his motion to discuss the “quinine fraud”, in 1921, when Gidney was a member of the Legislative Assembly, he had attempted to convince the government during a discussion on the budget that the customs duty on import of patent medicines from the United Kingdom. and other countries should be increased to 20% from 7.5% because many of these drugs (whose composition was secret at the time) were perpetuating false claims through their “cure-all” advertisements. That amendment to the budget failed because the government did not think that customs tariffs were the best solution to the problem described by Gidney.20


But returning to his address to the House, on 4 September 1928 demanding an adjournment, Gidney warned the government that the mortality due to malaria in India was a staggering four million patients a year and that “spurious” quinine was likely one of the reasons for the large number of avoidable malarial deaths in India. At the time, quinine, which was first isolated in 1920 from the bark of the cinchona tree found originally in Peru, was the most effective treatments for malaria. In Gidney’s words, the quinine fraud was “the most terrible fraud that has ever been perpetrated on this country and the unrestricted sale of this spurious drug has, I submit, been largely responsible for the steady high mortality from malaria”.21


Illustrating with an example, Gidney described the results of an examination of quinine by a Chemical Examiner of the Punjab Government who certified that a sample advertised to have 5 grains of quinine bisulphate actually had only 1 grain or less of quinine and 3.5 grains of chalk, along with 1 grain of alum or some other substance to lend taste! He also made the sensational claim that “most of the quinine offered in the bazaars for sale to the public…is not quinine but chalk”.22 This was no exaggeration. Earlier that year, the Indian Medical Gazette had published a small survey documenting the quality of quinine sold in India by J.W.D Megaw, an officer in the IMS along with Sudhamoy Ghosh and N.R. Chatterjee who were both professors at the Calcutta School of Tropical Medicine. They drew 90 samples of quinine tablets from the market and tested them for the quantity of quinine in each sample. They discovered that 23 samples were 25% weaker than the stated strength. More than 40% of the samples had a deficiency of more than 10%. Some 11 samples had more quinine content than advertised. Although the survey was quite small, it was the first empirical evidence of the quinine fraud in India at the time.23


According to Gidney, the problem was not limited to quinine since India was “par excellence the dumping ground for every variety of quack medicine and adulterated drug manufactured in all parts of the world”.24 The sole responsibility for the sale of such spurious medicine according to Gidney, was the failure of the government to take steps to regulate the sale of medicinal drugs at a time when even countries like Egypt, Palestine, and Mesopotamia had drug regulatory laws in place.25


Reminding the government of Sir Jaffer’s motion that was adopted by the Council of States, on 9 March 1927, Gidney upbraided the government for dragging its feet on the issue despite the widespread support for such a law from both the medical profession and the industry. He rattled off the following names of eminent personalities who supported the enactment of such a law: 


The Tropical School of Medicine in Calcutta has also pronounced its opinion about the danger of this drug adulteration and pressed for legislation. The Senior Trade Commissioner has also exposed these dangers and advised a Food and Drugs Act. Mr. J.C. Ghosh of Calcutta has also exposed these dangers and pressed for legislation. The Indian Chambers of Commerce in Bombay have also written to the Government of India, Education, Health and Lands Department, and asked for a Food & Drugs Act and standardisation of all drugs manufacturers or imported into India. Representatives of well-known drug manufacturers and the public Press have also widely ventilated the fraud and dangers. I ask the Government, what has it done? Nothing! When it was clearly its duty to act at once and save India. Why has it failed to do its duty? Why has it not introduced a Food and Drugs Act, a Pharmacy and Poisons Bill and other remedial measures?26


There indeed appeared to have been a groundswell of support at that time in the Indian press across the industry and the medical profession on the issue of legislation to improve the quality of drug supply. It was a topic of discussion at the recent Indian Science Congress held at Lahore, where in Sir Jaffer’s words “…the drug craze in India and the tendency for it to reach dangerous proportions were …fully discussed and… it was unanimously agreed that some control was urgently needed.”27 Similarly, the Secretary of Indian Merchants Chamber of Bombay complained to the government that the uncontrolled sale of inferior quality drugs was creating a bad name for the pharmaceutical industry and that the Chambers was of the view that “the introduction of a Food and Drugs Act in this country would be desirable from the point of view of both dealers and consumers, as some continental and English firms are known to make a practice of wilfully adulterating their goods for shipment into India in response to trade demands for such goods”.28


Similarly, medical journals like the Indian Medical Gazette, the Indian and Eastern Druggist, and the Pharmaceutical Journal of England, as also newspapers like the Statesman and the Civil and Military Gazette had voiced their support for governmental regulation of the sale of drugs.29


Despite this popular support for the government to regulate the manufacture and sale of medicinal drugs, the British administrators of India appeared to be indifferent to the issue. In its response to Gidney’s motion for adjournment, the British India Government speaking through Mr G.S. Bajpai, the Secretary of the Department of Education, Health and Lands and a bureaucrat belonging to the Indian Civil Service (ICS), managed to successfully convince the President of the Council of States to dismiss Gidney’s motion for adjournment because it dealt with a vintage issue rather than a recent event as required by the rules of the house.30 In other words, the issue was not urgent enough because it had been raised in India repeatedly and for a long time.


Regardless of Gidney’s failed, yet heroic, effort to pin the government into a corner, it is worth reflecting on the possible reasons for the delay in the government’s lethargic response to unregulated sale of medicinal drugs.


The first and most likely reason is that the British colonial project in India was focussed on extracting economic resources from India rather than governance for the well-being and improvement of lives of the average Indian citizen. In the eloquent (and famous) words of John Sullivan, an Englishman who had headed the Board of Revenue, “Our system acts very much like a sponge, drawing up all the good things from the banks of the Ganges, and squeezing them down on the banks of the Thames.” Not only did India serve as a base for raw materials like cotton required by the textile mills of Manchester, England, it also served as a market for finished goods from England and this included medicinal drugs such as the quinine sample referenced by Gidney during his address to the Legislative Assembly. The British, therefore, had very little incentive to create a regulatory framework in India to regulate the import of medicinal drugs from their very own country in order to protect their colonial subjects. For their own citizens in Great Britain, the British Parliament had enacted the Sale of Food and Drugs Act 1875, and the Therapeutics Substances Act 1925. In India however, the extent of the British interest in drug quality was guided by its desire to regulate the narcotics trade and levy excise duties. Protecting Indians from the detrimental effect of substandard and adulterated drugs did not feature on the British agenda.


The second likely reason for the delay in enacting a new drug regulatory law was the federal scheme brought in by the Government of India Act 1919. This law devolved legislative powers regarding medicine from the Indian Legislature to the various provincial legislatures. Gidney had referred to this aspect in his speech, saying, “I know that medicine is a transferred subject and that the Devolution Rules state that food adulteration is also a provincial matter.”31 However, as Gidney pointed out, the “Government [could not] evade direct responsibility in this quinine fraud because this spurious drug is imported into India at various seaports” and the regulation of imports fell within the purview of the Government of India and the Indian Legislature.32 Regulation of imports could have had a substantive impact on the quality of drugs available in India because it was clear from government records in 1931 that most of these medicinal drugs were imported rather than domestically manufactured.33 While it is likely that convincing provincial legislatures to act on this issue with haste may have been a difficult exercise, there is little doubt that the British could have moved swiftly to curb imports of adulterated medicine from the United Kingdom and the other countries if the Governor General appointed by the British Government had the political will to do so.


The Chopra Committee—The Report of the Drugs Enquiry Committee, 1930–31 


Although slow to react, the Government of India finally did take note of the resolution moved by Sir Jaffer in 1927 and after consultations with the provincial governments issued an order on 11 August 1930, appointing an expert committee to study the magnitude of manufacture and sale of “impure or defective” medicine in India and to make recommendations to improve the situation as well as to enquire into the necessity of legislation to restrict the profession of pharmacy to only “duly qualified persons”.34


This committee was headed by Lt Col R.N. Chopra who was a member of the IMS and a Professor of Pharmacology, School of Tropical Medicine and Hygiene, Calcutta. Educated at Cambridge, Chopra is often referred to as the “Father of Pharmacology” in India because of his contributions and illustrious scientific career in the field of Pharmacology at the Calcutta School of Tropical Medicine.35 The other members were Rev. Fr. J.F. Caius, a pharmacologist at the Haffekine Institute, Bombay, Mr H. Cooper of Messrs Smith, Stanistreet & Co. Ltd., Manufacturing Chemists, Calcutta, and Maulvi Abdul Matin Chaudhury.


The Committee conducted extensive consultations, issuing over 2,180 questionnaires to the medical profession, pharmacists, medical universities, medical journals, industry experts, government analysts responsible for testing medicine, and other assorted experts, soliciting both opinions and recommendations on the quality of medicinal drugs being sold in India. It received 638 replies, 392 from official sources and 246 from non-official sources, making it an incredible consultative exercise even when compared to most contemporary law-making exercises in independent India.36
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