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Abbott Laboratories was one of the most respected companies in America.  In fact, Fortune Magazine ranked it as the world's most admired company in the pharmaceutical industry in 2010
.  The company was noted for discovering, manufacturing, and selling pharmaceutical and nutritional products.  One of its most successful products was an artificial sweetener approved by the Food and Drug Administration (FDA) in 1951.  The product was between 30 and 50 times sweeter than sugar, left no bitter after taste, was heat stable so that it could be used in baked goods, canned goods, and candies, and very economical.  At the time of its introduction, there were only two artificial sugar substitutes on the market: saccharin (which left a bitter aftertaste) and Abbott’s new product, which had the chemical name cyclamates and was marketed under the name Sucaryl.   

In 1949, Abbott conducted a series animal toxicology studies to determine the product’s safety.  The conclusion from these early studies was that a person consuming reasonable amounts of cyclamates would show no ill effects, a finding confirmed by the National Academy of Sciences’ National Research Council shortly thereafter, which stated that “[t]here is no evidence that the use of the nonnutritive sweeteners, saccharin and cyclamate, for special dietary purposes is hazardous.”
  

Initially, cyclamates were mainly prescribed as a drug for patients who needed to limit their sugar intake, such as diabetics and the obese, but cyclamates were soon reclassified by the Food and Drug Administration as a food additive available for use in a wide range of products.  Word spread quickly about the benefits of this artificial sweetener.   Diet-conscious consumers, who were naturally attracted to foods and beverages that contained cyclamates, could satisfy their sweet tooth while not adding calories to their diet.  Soft drink manufacturers in particular rushed to re-formulate their products to incorporate this sweetener since consumers were not pleased with the bitter aftertaste of saccharin.  For example, a 12-ounce bottle of regular Coca-Cola contained 140 calories while Tab, the cyclamate-based diet soft drink introduced by Coca-Cola in 1963, was calorie-free.    For many of the cola companies, a mixture of 10 parts cyclamates and 1 part saccharin seemed to produce the best result.  

For U.S. consumers, the FDA was the final arbiter of food safety.
  The regulatory framework for food additives within the FDA experienced a number of significant changes, driven largely by the fear of cancer-causing agents in the food supply.  At the beginning of the P1950s, the FDA was guided by one set of rules: if the FDA proved that a drug or food additive was harmful, then it must be removed from the market.  In 1958, the regulatory regime changed.  Under the new set of rules, the burden of proof was placed on manufacturers to prove that their product was safe before it was approved.

Since there were already a large number of drugs and food additive in general use at the time, the FDA established a list of acceptable food additives and classified them as GRAS, which stands for “generally recognized as safe.”  GRAS exemptions were granted for substances that were by and large recognized as harmless among experts qualified by scientific training and experience.  There were some 700 items included on the GRAS list, such as common substances like vitamin C, caffeine, cinnamon, sugar, pepper, and mustard as well as chemical additives like BHA (butylated hydroxyanisole), BHT (butylated hydroxytoluene) and MSG (monosodium glutamate). 
 Cyclamates and saccharin were also included on the list.  

Abbott’s success encouraged other firms to enter the cyclamate manufacturing market, such as Pfizer, Pillsbury, and Miles Labs.  Despite the entry of new firms into the industry, Abbott’s market share remained dominant, never falling below 50 percent in the 1960’s. Between 1963 and 1967, U.S. output of cyclamates increased from 5 million to 15 million pounds, an increase of over 30 percent per year.  The forecast for 1970 was 21 million pounds.  Cyclamate sales had grown so dramatically that by 1969, they accounted for one-third of Abbott’s consumer product revenues, or about $50 million.
   About 70 percent of cyclamates were used in beverages and another 20 percent used at table top sweeteners.
  Major purchasers of cyclamates included all the leading beverage companies – Coca-Cola, Pepsi-Cola, and Royal Crown.  The FDA estimated that 75 percent of Americans were consuming cyclamates in some form.
  This market success was not accidental.  Growth was spurred by the simple economics – in 1969, 64 cents of cyclamates had the sweetening power of $6.00 worth of sugar, nearly a factor of 10.
  

The market success of cyclamates grabbed the attention of the sugar industry.  In 1964, the combined output of cyclamates and saccharin was equivalent to approximately 6 percent of national sugar consumption and this share doubled over the next three years.  As a result, the sugar industry suffered over $1 billion in lost sales due to these products, a number equivalent to $6 billion today.  Watching profits drop and fearing further erosion of customers, the sugar industry began to order their own research on artificial sweeteners.  The “head of the International Sugar Research Foundation in Washington freely indicated to the press that some sugar companies funded more than half a million dollars worth of research on cyclamates.”
  At the time, market researchers cautioned that the sugar industry was “engaged in an anti-synthetic advertising and public relations campaign in an attempt to arrest and/or reverse the trend.”
  

The stakes were high for both the sugar industry and the artificial sweetener industry.  Meanwhile, Abbott continued to fund research on cyclamates to monitor its safety.  Then, in mid-1969 Abbott’s cyclamate world began to crumble.  In June 1969, researchers at the University of Wisconsin found that mice developed tumors when cyclamate and cholesterol pellets were implanted in their bladders.   In October 1969, the results of an Abbott-funded cyclamate-saccharin feeding study showed that rats eating a very high dose of cyclamate and saccharin developed bladder tumors.  The dose level for these rats was equivalent to a 154 pound person drinking 350 bottles of diet soda a day.
  A few days earlier, an FDA biochemist went on “NBC Nightly News” to report that injecting cyclamates into 13,000 chicken embryos had created grotesque birth defects worse than those created by thalidomide.
  

The fear and panic that these events engendered in the general public was palpable.  The media interviewed noted pathologists to offer their opinion about the matter, many of whom offered contrary views.  The public began to ask questions: should you tell your child to throw away that bottle of diet soda?  Should you sweeten you coffee or tea with sugar again?  Calls flooded into the FDA to take action.  On October 18, 1969, the Secretary of HEW (the parent organization of the FDA) announced that Abbott’s research findings in October 1969 required him to ban cyclamates for use in general foods and beverages.  The order would become effective on January 1, 1970.   

The decision-making process leading to the cyclamate ban was highly irregular, and the ban    occurred precipitously.  The network television program and the mass hysteria that followed did a great deal of damage to sound science and rational deliberations.  As summarized by an FDA official, “We were tried in the press and convicted.”
 
Manufacturers, distributors, retailers, and customers had little time to react and limit their losses, and company financial losses were substantial.  Estimates of some of the direct and indirect costs of the ban, exclusive of profits, were:
 



         Direct & Indirect Costs
Direct & Indirect Costs



          ($ millions, 1967)
    ($ millions, 2009)
Food companies 
                  $47.4

     $277.1

  (Exclusive of soft drinks and canners

Soft drink companies
                   30.0

      147.4

Canners
                   34.3

      200.5
    Total
               $111.7

    $653.0

Added to these costs were the supply chain costs: manufacturers of cyclamates (Abbott, Miles, Pfizer, and Pillsbury).  Their costs include fixed business investment, research and development, inventory losses, and the like.  Inventories of cyclamate containing products were destroyed, as well as unusable packaging and labeling.  Canners suffered particularly high losses because the 1969 fruit packing season had just ended and many of them had just laid in 15 months worth of inventory.
  Drastic price reductions for artificially sweetened canned goods eliminated some of this inventory, but nearly 60 percent of the inventory was destroyed.  

The cyclamate battle did not end in 1969.  Further scientific studies were conducted in the U.S. and elsewhere which did not confirm the previous findings.  In 1973, German researchers reported that in their studies no tumors could be linked to cyclamates.  In 1974, Abbott submitted a voluminous petition to the FDA to reconsider the ban.  In their petition, they cited the results of dozens of new studies which indicated that cyclamates did not cause cancer or in any way interfere with health.  Studies were conducted on rats, mice, dogs, hamsters, and monkeys – all reporting no cancer risk when used as a sweetener for human consumption.  As stated by one expert: “it is likely that the Abbott documentation coupled with those of other researchers made cyclamates the most thoroughly tested potential component of the human diet.
 
Despite this scientific evidence, the FDA did not revoke the ban, claiming that the cancer-causing potential of cyclamates was not resolved to their satisfaction.
  In fact, to demonstrate its determination to protect the public from potential cancer-causing agents, the FDA in 1977 proposed a ban on saccharin, the only remaining non-sugar sweetener on the U.S. market.  In this case, however, the public’s outrage turned against the FDA.  The industry launched a massive public relations campaign to overturn a potential ban on saccharin.  The trade group, Calorie Control Council, took out a full two-page ad in the New York Times explaining “why the proposed ban on saccharin is leaving a bad taste in a lot of people’s mouths.”
  Congress received over 1 million letters and the FDA received 40,000 letters of protest from diet minded, diabetic, and cavity-ridden sweetness lovers.   Congress, sensing the mood of the public, intervened in this matter and placed a moratorium on the saccharin ban.  Subsequently, companies like G.D. Searle and Tate & Lyle were successful in discovering, testing, and introducing new artificial sweeteners, aspartame and sucralose, which came on market in the 1980’s and 1990’s.  
Although cyclamates were banned in the United States, they were widely available around the world.  For example, cyclamates are approved for food, beverage, or table top use in Canada, Israel, New Zealand, and much of Western Europe.    

Food for Thought in the Abbott Labs and Cyclamate Saga

The case study of Abbott Labs and their role in the cyclamate matter raises some interesting questions.  

· Should regulators take unscientific evidence or mass hysteria into account in determining a product ban?   What is their standard of proof?  Historically, product bans have followed similar patterns.  First, scientific and medical evidence is gathered over many years by researchers using experimental designs and methodologies that can be replicated.  The scientific evidence is reviewed by companies and regulators to determine whether the risk of continued use warrants restrictions or outright bans.  Often, the results may be subject to different interpretations.  When there are massive “triggering events” such as happened with the NBC Nightly News broadcast, the rational deliberative process is disrupted by public hysteria and political intervention.  In this instance, the regulatory actions – an outright ban – was abrupt and practically irreversible.  Abbott’s attempts to discredit the negative scientific research and submit additional facts were ineffective – the damage to the product and to Abbott’s reputation had already been done.   What the company did not realize is that the FDA was not required to obtain evidence of a quality normally expected by responsible scientists before proceeding against a product believed to be causing harm to human health.

· Under what circumstances should a regulatory agency order an immediate ban?    The FDA’s decision hinged on Abbott’s 1969 study, and the speed of its decision to ban cyclamates was unprecedented.   Eighteen years of positive scientific findings were discarded by the results of a single, ambiguous study.  All the animals in the ambiguous study received at least two compounds – cyclamates and saccharin.  Why not ban both products?  Why only one?  Why cyclamates?  Was there a synergistic effect due to the mixture of products?  These questions did not delay the FDA is banning cyclamates, although they proposed a ban on saccharin several years later.  The speed of the ban was significantly disruptive and costly to the cyclamate manufacturers, their customers, and the ultimate consumer.  

· What was the role of substitute products in accelerating the regulatory process?  The availability of direct and indirect substitutes was also a factor in this case.  The sugar industry generally opposed the use of both cyclamates and saccharin, and funded research that arguably could be used to discredit these products.  After the cyclamate ban, there was only one artificial sweetener on the market.  When the FDA tried to ban saccharin in 1977, the public outcry was so loud that Congress intervened to prohibit the ban.  Clearly, the public was willing to assume a modest amount of risk when there were no ready, drop-in substitutes for saccharin.  If the FDA needed to ban an artificial sweetener, one wonders whether they chose the wrong one.  In comparing these two product choices, one expert observer noted: “The net effect of these actions, viewed from the perspective of evidence available by 1988, was a probable increase in the incidence of bladder cancer, although a mercifully small one.”
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