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ABSTRACT
The FDA has the regulatory authority to implement tobacco product standards. Because nicotine is the primary reinforcing constituent in cigarettes, researchers have proposed implementing a very low nicotine product standard for cigarettes as a potential harm reduction strategy. Reducing the level of nicotine in cigarettes could enable more current smokers to quit by reducing nicotine dependence, decrease the number of adolescents who transition from cigarette experimentation to nicotine dependence, and allow those who want to continue smoking more of a choice to smoke. However, a low nicotine product standard in cigarettes may cause smokers to seek alternative nicotine sources to satisfy their nicotine addiction. Ideally, they would select nicotine replacement therapies but for those who are unwilling or unable to stop using tobacco they may choose other tobacco products to fill their nicotine void. Depending on which product(s) they select, switching to another tobacco product(s) could have a net positive public health impact.
There is a continuum of harm for tobacco products. By selectively regulating other tobacco products, the FDA can shift consumers away from the most dangerous products and allow for the continued use of less harmful products. In a regulated cigarette environment, what are the potential public health risks and benefits of using other tobacco products? This essay will describe little cigars/cigarillos, snus, and electronic nicotine delivery systems (ENDS) as examples of tobacco products across the continuum of harm and provide recommendations on how the FDA can regulate these tobacco products in order to maximize the public health impact of a reduced nicotine product standard in cigarettes. Little cigars/cigarillos should be regulated in a manner similar to cigarettes in order to move smokers away from combustible products. Oral tobacco products and ENDS are likely less harmful products. If regulated effectively, they could be viable alternative nicotine sources. The FDA will need to carefully consider the potential benefits and negative health consequences for each of these products. 
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1.0  [bookmark: _Toc114179894][bookmark: _Toc425415429]Introduction
Tobacco cultivation can be traced back over 6,000 years and was first used recreationally by First Nation Peoples in the Americas 2,000 years ago. However, it was not until the Columbian Exchange that tobacco became a global commodity. By the late 1700s, tobacco was available in the Americas, Africa, Europe and Asia. During this time, tobacco was used as currency as well as a treatment for various medical conditions including migraine headaches, toothaches and even cancer (Erikson, Mackay, Schluger, Gomeshtapeh & Drope, 2015). The most common methods of tobacco consumption were pipe smoking and tobacco chewing. Although tobacco was widely used for several centuries, it was not until the arrival of the cigarette in the 1880s that it became a global killer. Cigarettes are engineered to maximize nicotine delivery to the brain. Because the pH of nicotine in smoke is between 6.0-7.0, it is not easily absorbed in the mouth. Smokers must inhale deeply into their lungs to achieve optimal nicotine absorption. In addition to nicotine, smoke inhalation introduces over 7,000 chemicals into the lungs, many of which are carcinogenic (Kozlowski, Henningfield & Brigham, 2001). Therefore, by design cigarettes are deadly products.
Once cigarette-rolling machines were developed, cigarettes became the most commonly used form of tobacco and remain so today. With their dominance of the tobacco market share, cigarettes brought with them a global epidemic. By the 1950s, almost 40% of adults in the United States were cigarettes smokers and rates tobacco-related morbidity and mortality dramatically increased. During the 20th century, more than 100 million lives were lost due to tobacco use. Globally, upwards of one billion people could die in the next century as a direct result of tobacco use (WHO, 2011). In the United States alone, cigarette smoking is responsible for the deaths of over 480,000 people each year (CDC, 2014).  
[bookmark: _Toc106513528][bookmark: _Toc106717786]For the better part of a century, there were relatively few restrictions on the sale and consumption of cigarettes. The tobacco industry was largely unregulated and had free reign to market its products (Erikson, Mackay, Schluger, Gomeshtapeh & Drope, 2015). As early as the 1950s, health care professionals voiced concerns about the effects of smoking and, by 1964, the Surgeon General released the first report linking smoking to lung cancer (Doll & Hill, 1950; USDHHS, 1964;). However, it was not until the mid-1990s the Federal Food and Drug Administration (FDA) tried to exert authority over tobacco products by claiming that nicotine is a drug and therefore should be regulated as such (Kressler, 2001; Meier, 1998). However, the Supreme Court ruled, in part, that the FDA could not regulate tobacco products as a drug or device under the Food, Drug and Cosmetics Act because they are never safe for consumption and do not have therapeutic purposes, and, therefore, cannot be regulated by the FDA under the Act.  Given the regulatory framework in place at that time, the Court recognized that the FDA would have to ban tobacco outright, rather than regulate it. Congress has foreclosed removal of tobacco products from the marketplace. Although the Court acknowledged the gravity of the tobacco use, it is within the purview of Congress to grant regulatory authority to the FDA (FDA v. Brown & Williamson Tobacco Corporation, 2000).  
For almost a decade after the Court’s opinion, tobacco control advocates, researchers and, legislators contended with how to regulate a product that directly contributes to the deaths of nearly half a million Americans each year. Finally, in 2009, Congress enacted and President Obama signed into law the Family Smoking Prevention and Tobacco Control Act (herein, referred to as the Tobacco Control Act), which established the FDA’s jurisdiction over tobacco products. Rather than requiring tobacco products to meet historical safety and efficacy standards, the goal of regulating tobacco products now focuses on the protection of public health which is defined “with respect to the risks and benefits to the population as a whole, including users and nonusers of tobacco product, and taking into account—
A. the increased or decreased likelihood that existing users of tobacco products will stop using such products; and
B. the increased or decreased likelihood that those who do not use tobacco products will start using such products” (Congress, 2009). 
When signed into law, the FDA was granted regulatory authority over cigarettes, cigarette tobacco, roll-your-own tobacco and smokeless tobacco. Products that were already available on the market did not require the FDA’s approval in order to continue selling them; however, they are subject to any regulations the FDA determines would benefit public health. In contrast, all new tobacco products are required to undergo an extensive premarket approval process, which has not previously been a requirement for the tobacco industry. To receive approval for a new tobacco product, the industry can select one of three regulatory options: (1) apply for approval of an entirely new tobacco product, (2) attempt to claim the new product is substantially equivalent to products available on the market as of 2/15/2007 (Zeller, 2012); or (3) prove the product reduces exposure or risk compared to other tobacco products. To date, only one modified risk tobacco product application has made it through to the full FDA review process. 
According to the Federal Food, Drug and Cosmetic Act, a tobacco product is defined as “any product made or derived from tobacco that is intended for human consumption, including any raw component, part or accessory of a tobacco product” (Congress, 2009). A cigarette is defined according to the Federal Cigarette Labeling and Advertising Act of 1966 as “A) any roll of tobacco wrapped in paper or in any substance not containing tobacco, and B) any roll of tobacco wrapped in any substance which, because of its appearance, the type of tobacco used in the filter, or its packaging and labeling, is likely to be offered to, or purchased by, consumers as a cigarette” (FCLAA Section 3(7)). This definition encompasses ‘roll-your-own’ tobacco products but does not include any type of cigars. 
Although the FDA has regulatory authority over tobacco, the industry is not going down without a fight. Each regulatory action the FDA implements will likely be met with lawsuits from the industry. When the FDA made steps to require graphic warning labels on cigarette packs, the industry immediately challenged this regulation. In 2012, the D.C. Circuit Court of Appeals sided with R.J. Reynolds Tobacco Company saying the FDA violated the company’s First Amendment right to free speech by requiring graphic warning labels on their cigarette packaging (FDA v. R.J. Reynolds Tobacco Co., 2012). In April 2015, six tobacco companies filed suit against the FDA claiming the required regulations for demonstrating substantial equivalences for new tobacco products infringed upon their First and Fifth Amendment rights. Basically, the FDA mandated the industry must seek prior approval before they can modify tobacco product labels even if the tobacco products themselves are not changing (FDA v. Philip Morris USA Inc. et al., 2015). 
The tobacco industry has vast amounts of money and resources devoted to challenging new regulations. The six largest tobacco companies had combined profits of more than $35 billion in 2010 (Erikson, Mackay, Schluger, Gomeshtapeh & Drope, 2015). According to the Center for Responsive Politics, a nonpartisan research group that tracks money in politics, last year tobacco lobbyists gave over $22 million dollars to U.S. politicians and political action committees (2015). If the FDA enacts any type of tobacco product standard, it likely will be met with aggressive legal challenges from the industry.
In addition to developing a new product approval process, the Tobacco Control Act also includes provisions aimed at restricting the sales and marketing of tobacco products, limiting advertising and promotions, changing cigarette packaging to remove misleading product descriptors and most importantly implementing tobacco product standards.
[bookmark: _Toc425415430]The Case for Nicotine ReDUCTion in Cigarettes
One key provision within the Tobacco Control Act specifically gives the FDA authority to reduce, but not completely eliminate, the nicotine content in cigarettes. Nicotine is the pharmacologically active constituent in tobacco that is primarily responsible for developing and maintaining smoking behavior (Benowitz & Henningfield, 2013). The tobacco industry has known for decades how nicotine affects behavior and therefore engineered the cigarette to provide maximum nicotine delivery. The FDA’s investigation into the tobacco industry during the 1990s revealed the companies’ knowledge of the importance nicotine has in their products. Since the first Surgeon General’s warning in 1964, the tobacco industry began manipulating nicotine levels to maintain a higher nicotine concentration while simultaneously reducing tar content. A Philip Morris scientist stated in an internal company memo “the cigarette should be conceived not as the product but as the package. The product is nicotine...” (Dunn). British American Tobacco executives knew as early as the 1960s that “smoking is a habit of addiction...we are, then in the business of selling nicotine, an addictive drug” (Ellis, 1962;Yeaman, 1963). 
While Congress, the FDA, the Industry and the Courts were battling over tobacco regulatory authority, two public health researchers proposed a novel idea for addressing nicotine dependence and cigarette smoking. Benowitz and Henningfield hypothesized there is a unit dose of nicotine per cigarette that is required to maintain smoking behavior. If cigarettes contained nicotine levels below this threshold, then they would no longer be pharmacologically addictive (1994). Typical cigarettes available on the market contain nicotine yields between 0.8-1.2 mg per cigarette. Based on previous literature, they predicted the necessary amount of nicotine per cigarette to sustain smoking behavior was between 0.2-0.3 mg. Therefore, if a policy was implemented requiring all cigarettes to have nicotine levels below this range, then they hypothesized that fewer individuals would become addicted and consequently smoking would decline. 
To date, a nicotine reduction policy has not been implemented; however, over the past two decades researchers have amassed data supporting Benowitz and Henningfield’s strategy. Researchers have been able to show reductions in nicotine exposure, decreases in cigarettes smoked per day, and increases in smoking cessation attempts when smokers are provided very low nicotine content (VLNC) cigarettes. Currently, there are no commercially available VLNC cigarettes. However, researchers have used two different types of VLNC cigarettes to conduct the following studies. The Hatsukami and Donny’s studies used Quest brand cigarettes that were available to on the market until 2008. The Benowitz studies used cigarettes that were manufactured by Philip Morris but were never commercially marketed. The Quest brand cigarettes are reported in nicotine yields while the Benowitz’ studies report nicotine contents. Nicotine yield refers to the amount of nicotine that is measured using Federal Trade Commission’s International Organization for Standardization (ISO) smoking machines while nicotine content refers to the actual amount of nicotine present in the cigarette. For ease of comparison I have converted the Benowitz research to nicotine yields.
In a randomized clinical trial of individuals interested in quitting smoking, participants were assigned to either a smoke a 0.30 mg yield nicotine cigarette, a 0.05 mg yield nicotine cigarette, or use nicotine replacement lozenges for a period of six weeks. After six weeks of product use, participants were instructed to abstain from using all products for an additional four weeks (Hatsukami, et al., 2010). A comparison of these two nicotine yields is important because they fall above and below the theoretical ‘addictive threshold’ for nicotine. At Week 6, participants in the 0.05 mg condition had approximately a 30% reduction in number of cigarettes smoked per day from their baseline-smoking rate compared to the 0.30 mg condition in which participants had significant increases in the number of cigarettes smoked per day during Weeks 1-5 but not Week 6. If the FDA enacts a reduced nicotine product standard for cigarettes, the nicotine level must be low enough that smokers cannot compensate. Smokers in the 0.30 mg condition were able to partially titrate their nicotine intake by smoking more cigarettes each day. Increasing the number of cigarettes smoked per day is public health negative since many smoking related diseases are dose-dependent (Doll & Peto, 1978; USDHHS, 1983).  Because the 0.05 mg cigarettes have so little nicotine in them, smoking more cigarettes per day does not increase nicotine exposure (Denlinger, et al., 2015). 
There were also significant reductions in toxicant exposure for the 0.05 mg condition. Carbon monoxide levels in the 0.05 mg condition were significantly lower at Week 6 compared to baseline (i.e. 25% reduction) while those in the 0.30 mg condition had significant increases in carbon monoxide levels during Weeks 1-5 but not Week 6. Cotinine is a biomarker of nicotine exposure. At baseline, the participants in the 0.05 mg condition had mean urinary cotinine level of 4,216 ng/ml. By Week 6, their mean cotinine level was 188 ng/ml, which is more than a 95% reduction. In comparison, the 0.30 mg condition only had a 50% reduction in cotinine exposure. Finally, the participants in the 0.05 mg condition had the highest 4-week continuous abstinence rates (30.2%) compared to the 0.30 mg condition (13.5%) and nicotine lozenge condition (18.3%). This data provides support to the Benowitz and Henningfield nicotine reduction strategy by providing a comparison of toxicant exposure and behavioral changes when people smoke cigarettes that are above and below the proposed addictive threshold. 
One of the major limitations of this study is the high attrition rate.  In the 0.05 mg condition, 40% of participants dropped out compared to 25% in the 0.30 mg condition suggesting the cigarettes were not acceptable to the participants. This is important to note because it is likely that the Quest brand cigarettes were taken off the market because people were not buying them. When given the option in an unregulated environment, smokers choose to buy more satisfying, higher nicotine content cigarettes. In order for nicotine reduction to be a successful public health strategy, the FDA must create a market place that does not allow consumers to buy higher nicotine cigarettes.   
One of the challenges of conducting research with VLNC cigarettes is that usual brand cigarettes are readily available to purchase and thus compliance to smoking only VLNC cigarettes can be difficult to achieve. To address this issue, a study was conducted using VLNC cigarettes within a restricted smoking environment (Donny, Houtsmuller & Stitzer, 2007). Participants were admitted to an inpatient residential facility for thirteen nights. During this time, they were randomized into one of three conditions: 1) 0.60 mg nicotine cigarettes; 2) 0.05 mg nicotine cigarettes; or 3) no smoking. Because participants were in a restricted environment, they only had access to the cigarettes provided by the research staff. After eleven days of smoking, participants in the 0.05 mg condition reduced their mean number of cigarettes per day by 3.8 compared to their baseline-smoking rate. In contrast, participant in the 0.6 mg condition increased their smoking rate by 2.1 cigarettes per day compared to their baseline-smoking rate. Additionally, there were no differences in craving suppression between cigarette conditions suggesting that despite the lowered amount of nicotine, VLNC cigarettes adequately suppresses nicotine withdrawal symptoms with a similar magnitude as higher nicotine content cigarettes. 
The Hatsukami and Donny studies displayed that immediately switching smokers to VLNC cigarettes reduced smoking behavior. However, if an actual policy were enacted, it is possible the nicotine content in cigarettes would be reduced over an extended period of time rather than be immediately reduced to very low levels. Additional studies have been conducted to understand how gradual reductions in nicotine content impact nicotine exposure and smoking behavior. An initial pilot study was conducted on twenty participants that looked at how reducing the nicotine content in cigarettes over the course of six weeks would impact smoking behavior (Benowitz et, al. 2007). Each week participants were switched to progressively lower nicotine content cigarettes ranging from 0.9 mg nicotine down to 0.1 mg nicotine. Participants had an average increase in cigarette consumption during the reduction phase (Weeks 2-5) likely because the nicotine levels in these cigarettes were above the proposed addictive threshold. At Week 6, participants were assigned to the lowest nicotine content cigarette with 0.1 mg nicotine, which resulted in decreased smoking behavior during that week likely because the nicotine levels in those cigarettes were below the proposed addictive threshold. Additionally, 25% of participants spontaneously quit smoking after the six-week intervention. 
These pilot results were used to inform a larger six-month study of progressively lower nicotine content cigarettes (Benowitz et al., 2012). Participants were randomly assigned to either a nicotine reduction condition or their usual brand cigarette. In the nicotine reduction condition, smokers were assigned the same research cigarettes as the pilot study; however, in this protocol they smoked each cigarette condition for one month. At the end of the six-month intervention, there were no increases in the number of cigarettes smoked per day and plasma cotinine levels decreased by 44% from baseline in the nicotine reduction condition. There were no significant adverse events or compensatory smoking in the nicotine reduction condition. In order for a nicotine reduction policy to be implemented, the FDA will have to ensure the policy will not adversely affect the population of smokers. These results indicate that gradually reducing the nicotine content in cigarettes would not pose increased health risks for smokers. 
One potential alternative public health strategy instead of implementing a reduced nicotine product standard is differential cigarette taxation based on nicotine content. VLNC cigarettes could potentially be taxed at a much lower rate than higher nicotine content cigarettes. In theory, this approach would shift smokers towards the reduced nicotine content cigarettes. However, consumers would still have the choice to use higher nicotine content cigarettes. The combined use of regular cigarettes and VLNC cigarettes could diminish the potential public health impact of VLNC cigarettes. A recent study of smokers using VLNC cigarettes for six weeks prior to their quit date found that as urinary nicotine levels increased abstinence rates decreased at a one month follow-up (Dermody, Donny, Hertsgaard, & Hatsukami, 2014). Because the instructions were to smoke only VLNC cigarettes, participants with higher than expected urinary nicotine levels were likely using secondary sources of nicotine (i.e. regular cigarettes). Thus, allowing higher nicotine content cigarettes to remain on the market could disrupt the potential positive public health outcomes of VLNC cigarettes. 
Together, these studies suggest that reducing the nicotine content in cigarettes could be a viable public health intervention. Fewer people would start smoking, more people would be able to stop smoking, and those who did not stop could reduce the number of cigarettes smoked per day. Because of the Tobacco Control Act, the FDA is now able to address the addictiveness of cigarettes. One of the most important provisions was providing the Secretary of the Department of Health and Human Services the authority to implement tobacco products standards, most notably nicotine content. However, the tobacco market place is rapidly changing. Although cigarettes are the most widely used product today, implementing a new cigarette product standard could alter consumption of other tobacco products. The transition from a normal nicotine content unregulated market place to a very low nicotine content standard could cause increases in withdrawal symptoms including nicotine craving, increases in negative affect, exacerbation of psychiatric symptoms and cognitive disruptions. While providing access to cleaner nicotine in the form of nicotine replacement could help to mitigate these issues, some smokers may still turn to other tobacco products to alleviate their symptoms. The FDA cannot regulate cigarettes without considering the public health implications for using other tobacco products.  
[bookmark: _Toc425415431]Harm reduction theory
Because the FDA does not have the authority to ban the sale of tobacco, it is responsible for regulating tobacco products for the protection of public health. Therefore, any regulatory action the FDA implements relies on harm reduction theory. Since the HIV/AIDS epidemic began in the 1980s, some public health practitioners have embraced harm reduction as a means of reducing risky behaviors and ultimately improving health outcomes. Harm reduction theory acknowledges that certain behaviors, such as illicit drug use or adolescent sexual engagement, are going to occur despite the potential negative health consequences. Therefore, providing individuals with the means to reduce the harms associated with the behavior is critical in order to improve public health outcomes (Canadian Pediatric Society, 2008). Traditionally, harm reduction has focused on reducing the transmission of HIV and other sexually transmitted infections as well as improving the health outcomes for at risk populations including of injection drug users, homeless persons, and men who have sex with men. Needle exchange programs and free condom distribution are two examples of practical harm reduction strategies.
One of the main components of harm reduction is acknowledging that abstinence from the risky behavior is not always possible. For example, abstaining from all drug use might be the ideal health outcome for an injection drug user. However, if this is not possible for the individual, then providing safer strategies for using the drug is critical in order to reduce harm to the individual and improve public health outcomes (i.e. minimizing the spread of Hepatitis C or reducing opioid overdose fatalities). 
Interestingly, when applying this same harm reduction approach to tobacco use, as it often is when applied to HIV transmission and drug use, it is frequently met with reproach (Tomar, Fox, & Severson, 2009; Mejia, Ling & Glantz, 2010). Aside from highly regulated medicine nicotine such as the nicotine patch or gum, many medical professionals and public health practitioners believe there is no safer way to use tobacco and the only acceptable health outcome is complete abstinence from all tobacco products. The two major criticisms of a tobacco harm reduction approach are 1) dual use of cigarettes and other tobacco products; and 2) delayed cessation attempts. The former is problematic because simultaneous use of multiple tobacco products increases nicotine dependence and has potentially synergistic negative effects on health outcomes (Wetter, et al., 2002; Backinger, et al., 2008). The latter is a concern because it is a form of risk compensation.
Risk compensation is the theory that individuals will modify their health behaviors based on the perceived level of risk associated with the behavior, especially due to engaging in a preventive intervention (Hogben & Liddon, 2008). Examples of risk compensation include driving faster due to seatbelt use, increases in the number of sexual partners due to condom use, and unprotected sexual intercourse due to pre-exposure prophylaxis use (Richens, Imrie, & Copas, 2000; Hojilla, et. al, 2015). With tobacco use, this is most notably found when people switched to light’ cigarettes when they first became available on the market. Many smokers incorrectly believed, in part due to marketing manipulation by the industry, that switching to ‘light’ cigarettes would afford them health benefits and thus continued smoking rather than making quit attempts (Kozlowski, Goldberg, Yost, White, Sweeney, & Pillitteri, 1998). Smokers were aware that smoking cigarettes was bad for their health, so they likely assumed switching to  ‘light’ cigarettes was better than smoking ‘full flavored’ cigarettes. In reality, there is no difference in carcinogen exposure between ‘light’ and ‘full flavored’ cigarettes (Hecht, et al., 2006), and the risk for developing lung cancer is still much higher in ‘light’ cigarette smokers compared to non-smokers (Harris, Thun, Mondul & Calle, 2004). 
Similarly, with a nicotine reduction policy, there is concern that very low nicotine content cigarettes would be perceived as less harmful, and thus smokers would delay cessation attempts. A small study found that when researchers manipulated the description of very low nicotine content cigarettes, smokers perceived VLNC cigarettes to be less harmful compared to cigarettes they believed had normal nicotine content. Despite rating the VLNC cigarettes as less harmful, participants indicated they would be more likely to quit smoking in the future if only the VLNC cigarettes were available (i.e. a nicotine reduction policy was enacted) likely because they found VLNC cigarettes to be less enjoyable to smoke (Joel, Denlinger, Dermody, Goldstein, Strasser, & Donny, 2014). 
By reducing the nicotine content in cigarettes, they become less desirable products to consumers (Hatsukami, et al., 2010). This creates an opening in the market place for more desirable but less harmful products. Opponents of tobacco harm reduction could argue that smokers may engage in risk compensation by switching to less harmful tobacco products rather than making quit attempts. While this is a concern, over 70% of current smokers report they would like to quit smoking but only six percent are successful each year (CDC, 2011). By reducing the nicotine content in cigarettes, more of these people interested in quitting could be successful. For smokers who are unsuccessful, switching to other tobacco products could have a positive health impact. 
Although a generation without tobacco use is the ideal, this is currently an unattainable public health goal. Because the FDA cannot outright ban tobacco, it is necessary to use all tools available to minimize the harms caused by the continued availability of tobacco. The FDA should acknowledge that different tobacco products present different health risks to users, and it can use its regulatory authority to shape the tobacco market place in order to minimize the harms associated with the various tobacco products. There is a continuum of harm for tobacco products and moving tobacco users to the lower end of the continuum could improve health outcomes. Understanding the possible risks and benefits of each product will be crucial in order to move tobacco users away from the most harmful products. 
In 2013, an international group of tobacco researchers, policy analysts and tobacco control advocates came together to debate the idea of a continuum of harm for tobacco products (Nutt, et al., 2013). They elected to use a multi-criteria decision analysis (MDCA) approach in order to assess the potential harms associated with various tobacco products and thus allowing them to rank tobacco products in terms of most harmful to least harmful. The MDCA approach has been previously used with other psychoactive drugs (Nutt, King, & Phillips, 2010) but two of the established criteria, drug-specific and drug-related impairment, were deemed inappropriate to use with tobacco products. Thus, 14 items were used to determine the level of harm across assorted tobacco products. Criteria included items such as ‘product-related mortality’, ‘loss of tangibles’ and ‘economic cost’. Ultimately, the group’s findings support the notion that cigarettes are the most harmful tobacco products and nicotine replacement therapies are the least harmful (Nutt, et al., 2013). While the extreme ends of the continuum are not surprising, the tobacco products falling in the middle could potentially be used as reduced harm products. 
[image: harm-reduce-principles_continuum_chart]
[bookmark: _Toc425415446]Figure 1. Theoretical continuum of harm for tobacco products

	If smokers view VLNC cigarettes as less acceptable products, then they may seek alternative nicotine sources. For smokers who are unwilling to abstain from other tobacco products, this continuum of harm is critical. Smokers will find a way to fill their daily nicotine void, so regulators need to ensure the other nicotine sources available to them are less harmful than cigarettes. The FDA should regulate tobacco products in a manner that drives tobacco users away from all combustible products towards cleaner forms of nicotine. The first tobacco products the FDA should regulate, if a reduced nicotine policy standard for cigarettes is implemented, are little cigars and cigarillos because they are the products closest to cigarettes on the continuum of harm.
[bookmark: _Toc425415432]Little Cigars and Cigarillos
The Current Population Survey – Tobacco Use Supplement describes little filtered cigars to respondents as “…resembl[ing] cigarettes in size and are often sold in packs of 20. They are usually brown in color and have a spongy filter like cigarettes” (TUS-CPS, 2010-2011).  This survey also includes brand examples for reference. Cigarillos are defined as “different from little filtered cigars. They are usually sold individually or in packs of 5 or 8” (TUS-CPS, 2010-2011). The tobacco manufacturing processes are different for cigars and cigarettes. Cigar tobacco is air-cured and undergoes a fermentation process while cigarette tobacco is a blend of fire-cured, air-cured and sun-cured tobaccos (Baker, et al., 2000). 
During the past 15 years, the overall rate of consumption for combustible tobacco products has declined by approximately 35%; however, this decline is driven primarily by a reduction in cigarette use. Rates of use for other non-cigarette combustible products, such as little cigars and cigarillos (LCCs), have actually increased during this same time frame (CDC, 2012). The health risks associated with cigar use are similar to those of smoking cigarettes. Cigar users have an increased risk of developing oral and esophageal cancer that is comparable to cigarette smokers. The risk for developing lung cancer is less than the risk for cigarette smokers, likely due to the fact fewer cigars are smoked per day and that cigar smokers do not typically inhale as deeply. However, compared to non-smokers, cigar smokers have double the risk for developing lung cancer. They also have an increased risk for developing cardiovascular and respiratory diseases compared to non-smokers (NCI Monograph, 1998). For the purposes of this essay, traditional large cigars will not be included in my arguments for product regulation. In April 2014, the FDA proposed an amendment to Federal Food, Drug and Cosmetics Act that would expand its regulatory authority to include additional tobacco products that were not listed in the Tobacco Control Act of 2009. Essentially, the FDA had to ‘deem’ products that were not specifically outlined in the Tobacco Control Act as tobacco products and thus falling under its jurisdiction. As part of the FDA’s proposed amendment, two options were provided for public comment. One proposed strategy included uniform regulation of all cigar types while the second option provided exclusion of ‘premium cigars’ (FDA, 2014). The decision to allow exemption from the FDA’s regulatory authority stems from the potential economic burden placed on small businesses that manufacture premium cigars. Additionally, it has been suggested the premium cigar user profiles differ from LCCs user profiles and thus does not pose the same public health risks (FDA, 2014). While I do not necessarily agree with the FDA’s decision to potentially allow for an exemption, focusing its attention on more urgent public health problems such as LCC usage is a reasonable regulatory strategy. 
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[bookmark: _Toc425415447]Figure 2. A comparison of combustible tobacco products including a regular cigarette for reference

1.1 [bookmark: _Toc425415433][bookmark: _Toc425415434]Little Cigar and Cigarillo Users
[bookmark: _Toc106513534][bookmark: _Toc106717792]Since the FDA is deeming LCC as falling under its jurisdiction, understanding who is using the products and why is critical. In a nationally representative sample of adults, 12% of respondents reported dual use of cigarettes and cigars (Richardson, Xiao, & Vallone, 2012). Researchers found that dual users were more likely to be young, male, non-Hispanic African American, low socioeconomic status (SES), and unemployed. This survey did not differentiate between subtypes of cigar so additional information about specific product usage in this sample is unknown. However, in another nationally representative sample of young adults, additional questions about specific cigar brands were included to better understand user profiles. In this sample, 38% of respondents reported ever using any type of cigar. When broken down by subtype of cigar, LCC users were more likely to be young (18-24 years), female, non-Hispanic African-American, and daily marijuana users. Older (25-29 years) males were more likely to report using large, premium cigars (Richardson, Rath, Ganz, Xiao, & Vallone, 2013). Another survey of adult cigarette smokers found that one-third of respondents reported ever having tried LCCs (Cohn, Cobb, Niaura, & Richardson, 2015). In this sample, LCC users were more likely to be young, male and low SES. Additionally, after controlling for demographic variables, LCC users were more likely to smoke menthol cigarettes and have used multiple types of other tobacco products. Together, these studies suggest the typical user profile of LCCs is a young, low-income, racial or ethnic minority. 
1.2 [bookmark: _Toc425415435]Reasons for Using Little cigars and cigarillos
From 2001-2011, sales for LCCs increased by over 200% (Maxwell, 2011). One potential explanation for this increase is related to the cost of the tobacco products. During this time the price for a pack of cigarettes steadily increased, especially after a large federal excise tax was mandated in 2009. States laws also levy excise taxes on cigarette products. The state of New York levies the highest tax at $4.15 per pack. The lowest tax, $0.30 per pack rate is found in Virginia. Some municipalities also tax cigarettes. The highest combined state-local tax rate is $6.16 in Chicago, Illinois with New York City at second with a tax rate of $5.85 per pack (Campaign for Tobacco-free Kids, 2015). 
	Behavioral economics research has repeatedly shown the positive public health impact of cigarette taxation (Huang & Chaloupka, 2012). As cigarette prices increase, cigarette consumption decreases, with the greatest behavioral elasticity being in adolescent and young adult smokers. Based on a nationally representative sample of college students, researchers estimated a substantial reduction in the number of smokers as well as a decrease in the number of cigarettes smoked per day when excise taxes on cigarettes are increased (Chaloupka & Welsher, 1997). 
Currently, the average price for a pack of cigarettes in the U.S. is approximately $6.00, which includes federal and state taxes (CDC, 2015). However, the price for a pack of 20 little cigars, which are structurally similar to regular cigarettes, is often less than half the price of a pack of cigarettes. For individuals who are price sensitive, little cigars are a cheaper alternative that is reasonably similar to their preferred tobacco product. While the FDA does not have the authority to impose taxation on products, regulating LLCs in a similar manner to traditional cigarettes could make them less desirable alternative products. 
In addition to the lower cost, the availability of flavored cigars helps to explain why many LCC users are young and racial/ethnic minorities. As part of the Master Settlement Agreement, tobacco companies were prohibited from marketing campaigns geared towards children (i.e. Joe Camel cartoons). As a means of circumventing these restrictions, tobacco companies began selling flavored cigarettes in colorful packaging that would be more appealing to youth (Lewis & Wackowski, 2006; Carpenter, Wayne, Pauly, Koh, & Connolly, 2005). Cummings and colleagues completed a review of tobacco industry documents focusing on youth access and young adult smokers. They found documents in which the industry suggests adding flavors to cigarettes so it would be “easier for those who have never smoked before to acquire the taste of it more quickly” (2002). These new flavored cigarettes were available in candy, fruit and alcohol options. In 2004, a national survey of adolescent and young adult smokers found that 17-19 year olds were more than twice as likely to have tried any flavored cigarettes in the past month compared to young adults (Klein, Giovino, Tworek, Cummings, & O’Connor, 2008). 
A study conducted in college students found that flavored cigarettes were rated with greater positive expectancies towards smoking and fewer negative expectancies compared to ratings for non-flavored cigarettes. These findings held true across smokers and non-smokers (Ashare, Hawk, Cummings, O’Connor, Fix, & Schmidt, 2007). The perception that flavored cigarettes are somehow less harmful than non-flavored cigarettes is particularly worrisome because adolescence and early adulthood are the critical time periods for developing tobacco dependence. Fortunately, as part of the Tobacco Control Act, all characterizing flavors, except menthol, are now banned from cigarettes. The FDA has the authority to ban menthol, but this regulatory action has stalled despite overwhelming support from the medical and public health communities (Citizen’s Petition, 2013). While banning most flavors from cigarettes is a step in the right direction, there are currently no restrictions for flavors in other tobacco products including LLCs. 
According to the 2010-2011 National Adult Tobacco Survey, nearly 43% of people who reported using cigars were smoking flavored products. While the overall prevalence of cigar smoking was only 3% in this sample, the fact nearly half of users are selecting flavored products is concerning (King, Dube, & Tynan, 2013). Consistent with previous surveys on cigar use, flavored cigar users were more likely to be young, male, non-Hispanic, non-Caucasian, lower SES, less educated and more likely to identify as LGBT. Use of flavored cigars seems to be more common in vulnerable populations that are more likely to suffer from other health disparities. Results from the 2011 National Youth Tobacco Survey indicate an overall low prevalence of cigar smoking by students in 6th-12th grade. However, students who did report smoking cigars, approximately 35% reported using flavored cigars (King, Tynan, Dube, & Arrazola, 2013). Similar to the findings from flavored cigarettes a decade ago, marketing LCCs in a variety of flavors, such as chocolate, grape and strawberry, may make the products more appealing to adolescents and/or novice smokers.  With the FDA’s proposed “deeming” rule, they will eventually have the authority to ban flavors in all tobacco products, which could help to make LCCs less desirable to consumers. 
Another provision from the Tobacco Control Act prohibits the sales of cigarettes in quantities less than 20 units per package. Although this is the typical number of cigarettes in a pack, retail stores have been known to sell individual cigarettes, also known as ‘loosies’, to price sensitive consumers. While the price per unit is much higher for the sale of loosies, often upwards of $1.00 per cigarette, it is still substantially lower than the cost of purchasing an entire pack of cigarettes. Low-income smokers can purchase one cigarette immediately with money available rather than wait until they have enough to buy an entire pack (Smith, et al., 2007). While it may be counterintuitive to require a greater quantity of a deadly product to be sold, it is another cost-prohibitive strategy to reduce the overall public health burden. Little cigars, which resemble cigarettes, are typically sold in packs of 20, but cigarillos are sold in smaller quantities including singles, two-packs, and five-packs. The availability of smaller quantities allows for price-sensitive consumers to purchase the amount they can afford at the time. A minimum per pack mandate could reduce the overall sales of LCCs, especially in adolescent and young adults who have greater price elasticity compared to more hardened smokers (Chaloupka & Welsher, 1997).  
1.3 [bookmark: _Toc425415436]RECOMMENDATIONS for FDA: Little Cigars and Cigarillos
Although a reduced nicotine product standard for cigarettes has not been enacted yet, the Center for Tobacco Products (CTP) at the FDA is currently funding several research projects focused on reduced nicotine cigarettes suggesting it is a policy priority (http://www.fda.gov/TobaccoProducts/PublicHealthScienceResearch/ucm369005.htm). With this assumption, I would argue the FDA should not only mandate a reduced nicotine policy in regular cigarettes but also in little cigars and cigarillos. These two inexpensive combustible tobacco alternatives could provide an easy transition for smokers who are unsatisfied with VLNC cigarettes. Since the CTP’s objective is to improve public health outcomes, this would be an unacceptable alternative market place. Whether it is dual use with cigarettes or complete product switching, smoking LCCs would provide no health benefit to users and could increase their risk for developing certain types of cancers since cigars have higher levels of carcinogens due to the manufacturing process. 
Simultaneously reducing the nicotine content in LCCs would ensure there was not an acceptable combustible product available to fill the nicotine void for consumers. In order to accomplish nicotine reduction in LCCs, two important steps must occur. First, the ‘deeming’ rule must be finalized so the FDA gains regulatory authority over LCCs. Second, the FDA must begin funding scientific research focusing on behavioral and safety outcomes associated with reduced nicotine content LCCs. Currently, research with VLNC cigarettes is being conducted to ensure that a reduced nicotine product standard in cigarettes is a viable public health policy. Similar research will need to be conducted with very low nicotine content LCCs in order for the FDA to have the empirical data necessary to enact a reduced nicotine product standard for LCCs. 
	In addition to implementing a reduced nicotine product standard, the FDA should also ban all characterizing flavors in LCCs. As with flavored cigarettes in the early 2000s, tobacco companies are using flavors as a subtle way of enticing adolescents and novice smokers with more palatable products. Candy, fruit and other characterizing flavors have no reason to be in tobacco products other than to make them more enticing to consumers. Adolescents, who are already prone to engaging in risky behaviors, do not need candy-flavored LCCs as a gateway into tobacco addiction. Additionally, menthol should also be banned as a characterizing flavor in LCCs despite its continued availability in regular cigarettes. Menthol flavoring in cigarettes is associated with poorer smoking cessation outcomes, reduced perception of harm, greater appeal to youth and targeted marketing of minorities by the tobacco companies (Smith, Fiore & Baker, 2014; TPSCA, 2011). There is no reason to believe menthol flavoring in LCCs would be any different. Youth and minorities are predominantly using LCCs; therefore, removing menthol could further reduce their appeal. 
	Although the FDA does not control tobacco excise taxes, the price differential between cigarettes and LCCs needs to be addressed. A starting point would be implementing a mandatory minimum number of cigars per package for LCCs sales, which is within the regulatory authority of the FDA. In price sensitive individuals increasing the cost by requiring them to purchase 20 cigarillos at once could be a deterrent from buying them. If a five pack of Black and Mild brand cigarillos costs $3.00, then requiring manufacturers to sell them in packs of 20 would increase the cost to ~$12.00. This higher price for the same product could deter price sensitive consumers (i.e. adolescent and young adults) from purchasing the product. 
	In 2014, the FDA launched its anti-smoking campaign called The Real Cost that included anti-smoking themes targeting adolescent and young adult smokers. As part of this national campaign, it should develop commercials specifically addressing LCC use. A survey of college students found that compared to non-users of tobacco, LCC users rated cigars as less harmful than cigarettes (Sterling, Berg, Thomas, Glantz, & Ahluwalia, 2013). Since these products are being incorrectly perceived as less harmful, the FDA should conduct a health communication campaign clarifying the health risks of cigar use and explaining that switching from cigarettes to cigars will not improve health outcomes. By including LCCs in their media campaign, the FDA would be shaping the tobacco market place away from combustible tobacco products. This is just one more tool for encouraging a harm reduction approach to tobacco control.
[bookmark: _Toc425415437]Smokeless Tobacco Products
Moving across the tobacco products’ continuum of harm, smokeless tobacco products fall somewhere in the middle. Despite smokeless tobacco products being included in the original Tobacco Control Act, the FDA has not enforced any product standards for smokeless tobacco products (2009). The two most common forms of smokeless tobacco are chewing tobacco and snuff. Recently Swedish snus has become available in the U.S. (Hatsukami, et al., 2011). Snuff is ground tobacco that is placed between the cheeks and gums while chewing tobacco is a loose leaf or plug of tobacco that is also placed between the cheeks and gums or chewed between teeth (NCI Monograph, 1992). Snus is ground tobacco encased in a small pouch and is considered to be ‘spitless’ unlike chewing tobacco and snuff. In smokeless tobacco products nicotine absorption tobacco occurs in the mucosal membranes in the mouth, which differs from combustible tobacco products (Russell, Jarvis, West, & Feyerabend, 1985). Although cigarette smoking and smokeless tobacco have similar peak absorption rates, the duration of use for smokeless tobacco is longer which can result in greater nicotine exposure (Benowitz, Porchet, Sheiner & Jacob, 1988). 
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[bookmark: _Toc425415448]Figure 3. A comparison of dry and moist snuff and snus.
(Image courtesy of CDC)

In the United States, approximately 3-4% of the population is using smokeless tobacco products (USDHHS, 2014). Despite this relatively low rate of use, smokeless tobacco is still an important public health issue. The health risks associated with smokeless tobacco use include 1) oral, esophageal, stomach and pancreatic cancers; 2) increased cardiovascular problems including myocardial infarction and stroke; 3) nicotine addiction; and 4) various oral health problems such as receding gums and tooth decay. While all of these health risks are concerning, smokeless tobacco is still overall less lethal than cigarette smoking. In a harm reduction strategy, moving tobacco users away from combustible products should be the FDA’s biggest priority. At the same time, the FDA can also implement smokeless tobacco product standards that could reduce many of the health risks previously listed. Tobacco companies have been manufacturing less harmful smokeless tobacco products for decades, but only recently have they become available in the United States. For the reasons set forth below, the FDA should use Swedish snus as the exemplar for smokeless tobacco product standards.
1.4 [bookmark: _Toc425415438]Swedish snus
All tobacco products, including Swedish snus, contain tobacco-specific nitrosamines (TSNAs). They are the primary carcinogens found in tobacco products (Hecht & Hoffman, 1988). Although there are no formal product standards, many of the available brands of snus are much lower in TSNAs compared to snuff and chewing tobacco brands (Hatsukami, et al., 2015). TSNAs are formed as a result of the curing process rather than being part of the actual tobacco plant. Other tobacco products are air-cured in large barns for several weeks or fire-cured, which allows for the nitration of the tobacco at much greater levels compared to snus tobacco, which is steam-cured (Brown, Borschke, & Doolittle, 2003; Foulds, Ramstrom, Burke, & Fagerstrom, 2003). While snus still contains low levels of TSNAs, this demonstrates that reducing TSNAs in smokeless tobacco is a viable product standard for the FDA to implement. Tobacco companies have the ability to reduce TNSA levels now but choose to continue selling more harmful products. 
Although snus has relatively low market share in the United States, it is widely used in Sweden. Approximately 25% of adult males in Sweden use snus while only 3% of females use it. At the turn of the century, Sweden had the lowest smoking rate in the world with 17% of the adult population. This low smoking rate is attributed to the high prevalence of male snus users (Savitz, Meyer, Tanzer, Mirvish, & Lewin, 2006). Compared to other European Union (EU) member states, the smoking attributable mortality rate is much lower for Swedish males despite having roughly the same proportion of tobacco users as other countries. Sweden has the lowest prevalence of lung cancer, other cancers and cardiovascular deaths. However, the tobacco attributable mortality rate for Swedish females is similar to other EU member states likely due to the low rates of snus use and smoking rates comparable to other countries (Ramstrom & Wikmans, 2014). 
Interestingly, when the EU formed in 1992, the Council of the EU banned the sale of smokeless tobacco products within its member states as a means of protecting public health. When Sweden joined the EU in 1995, the Swedish government requested an exemption to this ban. Finland also joined the EU that same year but did not request an exemption. Although Sweden had a lower rate of smoking compared to Finland, both countries had decreasing smoking rates with similar trajectories. However, after joining the EU, Finland had a net increase in smoking rate compared to Sweden, which is likely attributable to the ban on smokeless tobacco products (Maki, 2014). By allowing snus to remain on the market, Sweden has successfully shaped the tobacco market place in their country towards a harm reduction approach. Swedish males are selecting a less harmful tobacco product even with high nicotine cigarettes readily available to purchase. 
Applying harm reduction to tobacco use is challenging because using tobacco is inherently more dangerous than not using tobacco. The medical and public health communities are reluctant to encourage smokers to use smokeless tobacco products in place of cigarettes given the potential adverse health outcomes previously listed. Cancers, especially oral cancer, are the greatest health risks associated with smokeless tobacco use. Two case-control studies of Swedish men found no increased risk of mouth or neck cancer in snus users compared to non-users. Both studies found increased risks for developing oral cancers in smokers but not in snus users (Schildt, Eriksson, Hardell, & Magnuson, 1998; Lewin, et al., 1998). Another case-control study examining the effects of alcohol, smoking and snus on gastric cancer found an association for increased risk of developing cancer in smokers but not snus users. (Ye, Ekstrom, Hansson, Bergstrom, & Nyren, 1999). Finally, another case-control study looking at the effects of alcohol, smoking and snus on esophageal and gastric cancer did not find a significant association for either cancer and snus use. However, in people using snus for greater than 25 years, compared to never users there was a possible increase in relative risk for esophageal cancer. Perhaps, due to the small sample size, this association was not significant (Lageren, Bergstrom, Lindgren, & Nyren, 2000). 
In a large retrospective cohort study of Swedish construction workers, researchers found no increased risk for lung and oral cancers in snus users, but there was an increased risk for pancreatic cancer compared to people who have never used any tobacco products (Luo, et al., 2007). Taken together, these studies suggest snus users have little increased risk for developing the most common types of cancers associated with smokeless tobacco products. Using snus rather than quitting tobacco completely does pose an elevated risk for developing other types of cancers, but these are largely dose-dependent and time-dependent. Although it is not risk-free, switching to snus could be an appropriate harm reduction strategy in terms of reducing the risk for developing tobacco-related cancers. 
Cardiovascular disease (CVD) is another serious health problem associated with smokeless tobacco use. Moving people away from combustible tobacco products to other tobacco products could reduce their risk of developing certain types of cancers (i.e. lung), but there is still concern that smokeless tobacco would increase people’s risk for developing cardiovascular disease or having serious cardiac events (Teo, et al., 2006). A large cohort study of 135,000 Swedish men found that snus users had a higher risk of cardiovascular-related fatalities compared to non-users or former smokers, but their risk was lower than current smokers (Bolinder, Alfredsson, Englund, & de Faire, 1994). A pooled-sample of over 130,000 Swedish men found that snus use was not associated with an increased risk of stroke, but the case-fatality rate was higher in snus users compared to non-users. This increase could be due to confounding variables such as lower SES or other health behaviors (Hansson, et al., 2014). Another similar sized case-control study found no overall increased risk for having a myocardial infarction (MI) in snus users compared to non-users, but heavy snus use was associated with a higher MI fatality rate compared to non-users (Hergens, Alfredsson, Bolinder, Lambe, Pershagen, & Ye, 2007). A smaller case-control study of approximately 3,000 Swedish males, half of whom had had an MI and the other half were matched controls, did not find snus use associated with having an MI. When just the fatal MI cases were analyzed, there was still no increased risk associated with snus use, which differs from the previous studies (Hergens, Ahlbom, Andersson, & Pershagen, 2005). 
In terms of elevated cardiovascular risk factors, snus use has mixed results. One study found no overall increased risk for atrial fibrillation in snus users (Hergens, et al., 2014) while another study found that snus users have higher blood pressure (Bolinder, Ahlborg, & Lindell, 1992; Hergens, Lambe, Pershagen & Ye, 2008) and larger waist circumference (Overland, et al., 2013). These studies demonstrate that using snus does not present a greater cardiovascular health risk compared to smoking regular cigarettes. From a harm reduction perspective, if smokers switched from cigarettes to snus they would likely decrease their overall risk for experiencing a serious cardiac event, which would have a net public health benefit. However, snus users would still have an increased risk for cardiovascular-related fatalities compared to non-users of any tobacco. If the FDA were to implement a reduced nicotine product standard for cigarettes, smokers who are unwilling to stop using tobacco could switch to snus as a cleaner source of nicotine. 
One argument against tobacco harm reduction is that product switching could delay smoking cessation attempts which ultimately disrupts the pathway to tobacco abstinence. Although most of the research involves Scandinavian men, there is a growing body of literature suggesting that snus could be an effective smoking cessation aid, (Ramstrom & Foulds, 2006; Scheffels, Lund, & McNeill, 2012; Lindstrom, 2007). 
Recently a few studies have been conducted in the U.S. focusing on snus use and smoking behavior. A randomized control trial examined the use of Camel Snus as a means of reducing the number of cigarettes smoked per day or coping with nicotine withdrawal symptoms while in restricted smoking environments (Burris, Carpenter, Wahlquist, Cummings & Gray, 2014). Compared to the control group that continued to smoke cigarettes, both the reducing group and the coping group had significant reductions in the number of cigarettes smoke per day. Additionally, both groups that used snus increased their interest in quitting smoking compared to their baseline responses. Another study recruited current smokers who were interested in trying novel tobacco products to help them quit smoking. Researchers found that Camel Snus was the preferred snus product and that Camel Snus users were less likely to have relapsed to smoking compared users of dissolvable tobacco products (Hatsukami, et al., 2011). Although additional studies are needed, switching from cigarettes to snus could potentially be a stepping-stone towards complete abstinence from tobacco, which is the ideal public health outcome. 
One criticism for use of snus as a reduced harm tobacco product it the lack of data on female health outcomes. The percentage of women using snus in Sweden and other Scandinavian countries is less than 3% while female smoking rates are similar to non-Scandinavian countries. As such, female health and cessation outcomes are comparable to non-Scandinavian countries. Little is known about the potential benefits or possible negative health consequences if women switch from smoking cigarettes to using snus. More research is needed to understand how snus use impacts women’s smoking behavior and health outcomes such as breast, ovarian and cervical cancers.
1.5 [bookmark: _Toc425415439]Recommendations for FDA: Smokeless Tobacco
Since the FDA has the authority to mandate products standards, it should require all smokeless tobacco products to have reduced TSNA levels comparable to levels found in Swedish snus. This product standard would apply to all smokeless tobacco products including chewing tobacco, dry and moist snuff and American snus (e.g. Camel Snus, Marlboro Snus). This will likely be challenged by the smokeless tobacco industry since the companies could claim the manufacturing process (steam-curing versus fire-curing) would be a greater financial burden to them. However, the literature supports the concept that reducing TSNAs in smokeless tobacco products would result in an improvement in public health. Therefore, the FDA would be within its bounds to implement product standard. Reducing TSNAs would benefit current smokeless tobacco users who do not smoke cigarettes as well as provide a less harmful product for current cigarette smokers who are unwilling or unable to abstain from using tobacco. 
	The FDA should not reduce the nicotine content within smokeless tobacco products at the same time it implements a low nicotine product standard for cigarettes. A study comparing the efficacy of oral tobacco product as cessation aids found that Camel Snus, which is higher in nicotine content than Marlboro Snus, had higher rates of smoking cessation and lower cigarette craving scores compared to Marlboro Snus (Hatsukami, et al., 2011). Because the purpose of reducing the nicotine content in cigarettes is to move the population away from combustible products, allowing non-combustible tobacco products to maintain higher levels of nicotine will help to shift the market away from cigarettes. Ideally, smokers would transition to medicinal nicotine replacement products such as the patch or gum; however, in a harm reduction approach providing a cleaner, albeit not entirely harmless, tobacco product could also provide a net public health benefit. Smokers may not want to stop using tobacco products, or they may find nicotine replacement products to be too expensive. In either scenario, smokeless tobacco products with normal nicotine contents and low TSNAs could be reasonable alternatives. 
	In order for a harm reduction approach to be successful in tobacco control, regulators must balance the potential health benefits of smokers switching to less harmful products (e.g. snus) against the potential consequences of youth acquisition of these tobacco products. A tobacco product should appeal to adults as an alternative option to smoking cigarettes without attracting novice users. For example, nicotine replacement products are a cleaner nicotine alternative with low abuse liability and are not used recreationally by youth or adults. This is how the FDA should shape the tobacco market place. It should allow less harmful tobacco products to be sold that would effectively move tobacco users away from cigarettes but are not overly appealing to new users. One approach to minimizing youth uptake would be to ban all characterizing flavors including menthol in smokeless tobacco products. 
As mentioned previously, flavored tobacco products are appealing to adolescents and young adults. A recent survey of young adult tobacco users found that approximately 20% reported using flavored products in the past 30 days (Villanti, Richardson, Vallone, & Rath, 2013). Although current adult smokers may find the transition from cigarettes to smokeless tobacco products easier if they had more flavor options, the FDA must err on the side of protecting the adolescent population. Statement 1 of the Tobacco Control Act says, “use of tobacco products by the Nation’s children is a pediatric disease of considerable proportion that results in new generations of tobacco-dependent children and adults” (2009). Although an unregulated market place of flavored smokeless tobacco products for adult tobacco users might be preferable to consumers, the reality is that regulators will always defer to adolescent uptake concerns. Therefore, my recommendation is for the FDA to ban characterizing flavors in smokeless tobacco as a harm reduction approach. This regulation would allow less harmful tobacco products to be available for current smokers without the concern that adolescents and young adults would begin using the products.
	While the FDA should implement tobacco products standards for existing products, the tobacco industry could proactively develop new tobacco products that are less harmful to consumers. Tobacco companies must obtain approval from the FDA before they can sell new products. As stated earlier, only one Modified Risk Tobacco Product (MRTP) application has made it through to the FDA’s extended review process. All other applications have been rejected upon initial review. In June 2014, Swedish Match, a smokeless tobacco company, applied for a MRTP in order to change the warning labels of its product, General Snus. The company’s proposal was to remove language from the warning label that said using snus could cause mouth cancer, gum disease and tooth loss. It also requested modification to the statement ‘not a safe alternative to smoking’ to become ‘no tobacco product is safe, but this product presents substantially lower risks to health than cigarettes’. It did not request changing the information about risk of addiction on the warning label (Solyst, Rutqvuist, & Rodricks, 2015). 
Unfortunately, the Tobacco Products Scientific Advisory Committee (TPSAC) members were split in their voting decision. While the committee acknowledged the health risks for using snus were less than those for cigarettes smoking, it felt the proposed warning labels did not provide users with sufficient information about the possible risks of using snus (http://www.medscape.com/viewarticle/843011). The FDA is not required to follow the committee’s recommendation; however, it is highly likely the FDA will reject Swedish Match’s MRTP as currently submitted. While I would like to see the FDA embrace harm reduction by approving this MRTP application, the onus is on the tobacco company to provide a scientifically sound argument for why its product is reduced risk. Swedish Match did not provide adequate information to sway the committee despite the members recognizing that snus is less harmful. However, even without approving snus as a MRTP, the FDA can shape the tobacco market place towards a harm reduction approach by requiring all smokeless tobacco products to have lower TSNA levels. Implementing tobacco product standards, such as lower TSNAs, could improve public health outcomes without the FDA having to explicitly state that snus use is less harmful than smoking cigarettes. 
In a harm reduction approach, tobacco users should be continually encouraged to move towards the lower end of the continuum of harm. Switching from cigarettes to snus does not have to be the final behavioral outcome. The goal of medical professionals and public health practitioners should be to encourage tobacco users away from more dangerous tobacco products to less dangerous products. With new the tobacco market place rapidly changing, more reduced harm products are becoming available to consumers. These emerging products have the potential to improve public health outcomes, but the FDA needs to begin enacting product regulation now in order to successfully shape a reduced harm market place.  



[bookmark: _Toc425415440]Electronic Nicotine Delivery Systems
Electronic nicotine delivery systems (ENDS), also known as electronic cigarettes, e-cigarettes, e-hookahs or vape pens first appeared on the market in 2006. While many different models are available, they all contain a nicotine cartridge, atomizer and power source. Typically, a lithium battery is connected to an atomizer, which is where the nicotine liquid is heated and converted into a vapor. ENDS are available in ‘cigalike’ options such as Blu, Vuse and Njoy brands (left). Cigalike ENDS can be single-use products, or they have disposable nicotine cartridges with rechargeable batteries. The nicotine content is constrained to what is manufactured in the cartridge and products usually have approximately 300 vapes per cartridge. Another type of ENDS is the refillable tank systems often referred to as ‘vape pens’ (center). Within these products, consumers can use any type of e-liquid with nicotine contents ranging from 0 to 36 mg/ml. Finally, users seeking larger vapes have created ‘mods’ that have higher amperage power sources (right). 
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[bookmark: _Toc425415449]Figure 4. A comparison of electronic nicotine delivery systems.

	Because ENDS have only emerged as a dominant tobacco product in the last five years, they were not part of the Tobacco Control Act. However, they have been included in the FDA’s tobacco products proposed ‘deeming’ rule of 2014 since the nicotine used in the e-liquids is derived from tobacco plants. In lieu of federal regulations, many states and local municipalities have started enacting their own policies in order to address the growing public health concerns. For example, North Carolina and Minnesota tax ENDS like other tobacco products. In Philadelphia, ENDS are banned from most indoor public spaces.
1.6 [bookmark: _Toc425415441]Health effects 
The long-term health effects of ENDS are unknown, but they are likely less harmful than cigarettes since they are not combustible products. The harmful carcinogens found in all tobacco products are substantially lower in ENDS vapor compared to cigarette smoke. When twelve brands of ENDS were analyzed, TSNA levels were between 40-380 times lower in ENDS vapor than what is typically found in mainstream cigarette smoke (Goniewicz, et al., 2014). However, ENDS still have greater carcinogen exposure compared to nicotine replacement inhalers, which have no detectable levels of TSNAs. Only time will tell if the toxicant levels in ENDS increase the likelihood that users will develop any negative health outcomes.  
Decreased respiratory functioning and the unknown toxicity of e-liquid flavorants are the two most immediate health concerns associated with ENDS use. There is some indication that inhaling propylene glycol from ENDS could irritate the lungs causing respiratory infections. The American Chemistry Council advises against using propylene glycol in theatrical fogs because it can be irritating to the lungs and eyes (American Chemistry Council, 2001). Additionally, researchers have found that some flavorants are cytotoxic to various cell types (Bahl, Lin, Xu, Davis, Wang, & Talbot, 2012; Farasalino, et al., 2013), but the long-term health implications are unknown. 
1.7 [bookmark: _Toc425415442]REAsons for Use
Many cigarette smokers report using ENDS to help them cut down or quit smoking. An online survey of ENDS users found that nearly 80% of respondents indicated smoking cessation as the primary reason for using ENDS (Etter & Bullen, 2011). Although this sample suffers from selection bias, it does highlight the perception that ENDS are less harmful than smoking cigarettes. Nicotine replacement therapy (NRT) is part of the standard of care for treating tobacco dependence and has been widely prescribed by clinicians for nearly three decades. Since NRT is recommended to help people stop smoking it is easy to see why consumers may choose electronic nicotine delivery systems to stop smoking. However, unlike NRT, the data to support ENDS as smoking cessation tools is limited and conflicting. 
Grana and colleagues conducted a literature review in early 2014 with the goal of identifying all relevant empirical ENDS articles. Of the 82 articles meeting their inclusion criteria, they identified five as population-based smoking cessation studies (Grana, Benowitz, & Glantz, 2014). In three of the studies, use of ENDS did not significantly predict smoking cessation at follow-up (Adkison, et al., 2013; Grana, Popova, & Ling, 2014; Choi & Forster, 2014). The other two studies found that ENDS users were significantly less likely to quit smoking cigarettes compared to non-ENDS users (Vickerman, Carpenter, Altman, Nash, & Zbikowski, 2013; Popova & Ling, 2013). One possible explanation is that smokers using ENDS are more nicotine-dependent and thus are less likely to be successful in their cessation attempts (Japuntich, et al., 2011). 
Another longitudinal study, not included in Grana and colleagues’ review, found daily ENDS users at baseline had more cigarette smoking quit attempts at follow up compared to non-users or non-daily ENDS users. Despite the increased quit attempts, daily ENDS use was not associated with actual increases in smoking cessation outcomes at follow-up (Brose, Hitchman, Brown, West, & McNeill, 2015). In contrast to the previous studies, a recent longitudinal study of cigarette smokers found that intense users of ENDS were six-times more likely to quit smoking compared to minimal users or never users (Biener & Hargraves, 2015). Taken together, these two studies suggest that frequent ENDS use could facilitate the transition to smoking cessation. However, a therapeutic regimen will need to be developed for consumers since light and intermittent use of ENDS did not increase quit attempts or cessation outcomes. In order to determine if ENDS could be used as cessation tools, randomized clinical trials need to be conducted to determine the safety and efficacy of the products. 
A group of researchers from New Zealand conducted a randomized clinical trial comparing ENDS to NRT for smoking cessation outcomes (Bullen, et al., 2013). They randomized 657 people into one of three conditions, 1) 16 mg nicotine ENDS; 2) nicotine-free ENDS; or 3) 21 mg nicotine patch. The primary outcome was self-reported continuous abstinence and verified abstinence at six-months. At the end of trial, 7.3% of participants in the 16 mg nicotine ENDS group remained abstinent compared to 5.8% in the nicotine patch group and 4.1% in the nicotine-free ENDS group. The 16 mg nicotine ENDS group also had significantly longer average relapse time of 35 days compared to 14 days in the nicotine patch group and 12 days in the nicotine-free ENDS group. One limitation of the study design was that participants received the ENDS in the mail while participants in the patch condition only received a voucher in the mail to buy NRT. The additional step to procure the patch could have resulted in lower use and thus reducing the cessation outcomes in that group. Although this design flaw leads to a skewed comparison, the results of this study indicate that ENDS are at least as effective as NRT for smoking cessation outcomes. 
To date, this is the most comprehensive and scientifically rigorous randomized clinical trial of ENDS. The few other RCTs in the literature suffer from very small samples sizes, lack of adequate control groups or personal financial gain from the ENDS industry (Polosa, Caponnetto, Morjaria, Papale, Campagna, & Russo, 2011; Caponnetto, Auditore, Russo, Cappello, & Polosu, 2013; Caponnetto, Auditore, Russo, Cappello, & Polosa, 2013). Additional trials are needed to determine the efficacy of ENDS as smoking cessation tools. Unfortunately, the Center for Tobacco Products is not able to fund research studies about smoking cessation because that is outside of their funding scope.
While smoking cessation is one of the most commonly cited reasons for using ENDS, it is certainly not the only reason people are using them. In an online survey of 3,878 people who have ever used ENDS, the most commonly listed reasons for trying ENDS were curiosity and family/friends offering the products with 53% and 34% respectively. Although two-thirds of these people did not continue using ENDS, it is still concerning that general curiosity is the primary reason for use. This suggests the ENDS marketing campaigns are successful. The desire to quit or cut down smoking, the perception of being less harmful than cigarettes and the ability to use ENDS in non-smoking environments were the next most commonly cited reasons for use (Pepper, Ribisl, Emery, & Brewer, 2014). Consumers are viewing ENDS as possible alternatives to cigarette smoking, which could potentially improve public health outcomes in adult smokers. 
Adolescents and young adults report similar reasons for using ENDS as adults. A qualitative study of middle school, high school and college students in Connecticut was conducted to learn more about the reasons for use, perceptions of the products, and attitudes about ENDS for smoking cessation. After completing 18 focus groups (N=127), researchers found nearly all participants were aware of ENDS and over a third of them had ever tried using them (Camenga, et al., 2015; Kong, Morean, Cavallo, Camenga, & Krishnan-Sarin, 2015).  Additionally, a survey was administered to adolescents and young adults in Connecticut to collect a larger sample of data about END use. Among the focus group participants, the general reasons for ENDS experimentation and use included 1) curiosity; 2) availability; 3) the perception of being “cool”; 4) knowing someone who quit smoking cigarettes with them; and 5) the perception of being healthier alternatives to smoking. The survey results support the focus group discussions. In respondents who reported ever using ENDS, curiosity and flavor availability were the most frequently cited reasons from trying ENDS. 
1.8 [bookmark: _Toc425415443]Recommendations for FDA: ENDS
The first policy the FDA needs to enact is restricting sales of ENDS to adults at least 18 years of age and older. As of December 2014, 10 states and the District of Columbia do not ban sales to minors which means approximately 16 million adolescents can legally buy ENDS (Marynak, Holmes, King, Promoff, Bunnell & McAfee, 2014). Additionally, stricter enforcement of age restrictions needs to occur for online sales because adolescents can easily purchase ENDS even if they live in states with age restrictions. A recent study found that 93% of online ENDS purchase attempts by adolescents were successful indicating that regardless of location, procuring ENDS is not difficult for adolescents (Williams, Derrick, & Ribisl, 2015).
Adolescent use of ENDS is on the rise. The National Institute on Drug Abuse’s Monitoring the Future (MTF) annual survey found that almost 9% of 8th graders and 17% of 12th graders indicated using ENDS in the past 30 days. (Johnston, O’Malley, Miech, Bachman, & Schulenberg, 2015). Similarly, the 2014 National Youth Tobacco Survey (NYTS) found that approximately 15% of high students and 4% of middle school students reported using ENDS in the past 30 days (Arrazola, et al., 2015). In 2013, the prevalence of use for high school students was less than 5%. In just one year the rate of use tripled which is concerning for several reasons.
First, more than 90% of smokers began using tobacco during adolescence (SAMHSA, 2011). Fortunately, the 2014 NTYS survey results found the lowest prevalence of youth cigarette smoking ever with less than 5% of 8th graders and less than 9% of 12th graders reporting any cigarette use in the past 30 days (Arrazola, et al., 2015). This reduction has surpassed the Healthy People 2020 goal of 16% of high school students smoking cigarettes in past month (USDHHS). While this is a monumental public health achievement, it is unclear how ENDS use will impact tobacco use trajectories for adolescents. Considering the MTF survey did not ask respondents about ENDS use until 2014 and HP 2020 does not even address ENDS, this indicates how quickly the tobacco market place is changing and how little information is available about the long-term impact of ENDS. One could argue the availability of ENDS could be responsible for driving adolescents away from cigarette smoking, which from a harm reduction standpoint would be a positive health outcome. 
However, there is concern that ENDS could facilitate the transition to more harmful tobacco products. A survey of Connecticut middle and high school students found that in adolescents reporting ever trying cigarettes, nearly 60% also reported having ever used ENDS. Additionally, over 30% of the sample indicated they would be susceptible to using ENDS in the future (Krishnan-Sarin, Morean, Camenga, Cavallo, & Kong, 2015). This high percentage of dual use as well as future susceptibility suggests adolescent ENDS use could disrupt the major declines in tobacco consumption. More data is needed to understand the changing patterns of tobacco use in adolescents and young adults. 
Second, even if ENDS do not interfere with the lifetime smoking trajectories for adolescent users, nicotine exposure is still detrimental to the developing adolescent brain. Clinical adolescent studies have found that smoking can impair working memory and prefrontal cortex (PFC) activation (England, Bunnell, Pechacek, Tong, & McAfee, 2015), which is problematic since the PFC is responsible for higher cognitive processing and decision-making. Adolescents who use tobacco are also more likely to use illicit drugs and develop mental health disorders (Yuan, Cross, Loughlin, & Leslie, 2015). Because researchers cannot experimentally manipulate nicotine exposure during adolescence, determining causality is challenging. Does nicotine impact drug use and mental illness or are adolescents with mental illness predisposed to nicotine and drug experimentation? Preclinical research with rodents suggests that nicotine exposure during adolescence increases self-administration of other drugs of abuse during adulthood (McQuown, Belluzzi, & Leslie, 2007). Together, these studies indicate that nicotine exposure use during adolescence is problematic to the still developing brain, and the FDA should take steps to limit adolescent access to nicotine via ENDS. 
Although the minimum age to purchase cigarettes in the U.S. is 18, the FDA could consider increasing the age to 21 for sales of ENDS. The governor of Hawaii recently signed a bill into law that bans the sale of cigarettes and ENDS to anyone under the age of 21. A similar bill is being considered by California legislators (Kerr, 2015). This additional three-year age restriction could further reduce the likelihood of adolescents developing nicotine addiction because of ENDS experimentation. 
The second policy the FDA should enact is banning all characterizing flavors in ENDS except for those allowable in cigarettes. As of January 2014, there were 466 brands of ENDS with 7,764 different e-liquid flavor options (Zhu, et al., 2014). As stated previously, flavored tobacco products are particularly appealing to adolescents and young adults. In a survey of middle and high school students, flavor availability was a primary reason for experimenting with ENDS (Kong, et al., 2015). In contrast, a recent online survey of non-smoking adolescents found minimal interest in using flavored ENDS (Shiffman, Sembower, Pillitteri, Gerlach, & Gitchell, 2015), so additional information is needed to better understand adolescent interest in flavored ENDS.
In the same online survey conducted by Shiffman and colleagues, adult smokers indicated interest in using tobacco-flavored ENDS over other flavors listed suggesting that current smokers are interested in the products as substitutes for cigarettes (2015). Simultaneously reducing the nicotine content in cigarettes while allowing tobacco-flavored ENDS to remain on the market could help to achieve the harm reduction goal of moving tobacco users away from combustible products. Although adults may enjoy having a wide range of flavor options for ENDS, this could be at the expense of adolescent tobacco experimentation and uptake. Consumers should view ENDS as potentially reduced harm products rather than recreational products. As such, removing the 7,000 plus flavors from the market place could reduce the appeal of ENDS to non-tobacco users. 
Another reason the FDA should ban the use of characterizing flavors in ENDS is the lack of empirical data on the long-term health effects of use. Many ENDS advocates emphasize the safety of the products compared to cigarettes because ENDS vapor only contains nicotine, propylene glycol and food flavorants. While food flavorants are ‘generally regarded as safe’ for human consumption this is misleading because they have been regulated for ingestion as opposed to inhalation (Barrington-Trimis, Samet, & McConnell, 2015). The safety of inhaled flavorants is relatively unknown. Preliminary research indicates that certain ENDS flavors may not be as innocuous as ENDS advocates suggest. One particularly concerning chemical found in many e-liquids is diacetyl. When inhaled diacetyl can cause bronchiolitis obliterans, which can lead to reduced lung functioning. This disease is also known as ‘popcorn lung disease’ because it was first identified in popcorn manufacturing plant workers who inhaled the butter-flavored food additive (Kreiss, Gomaa, Kullman, Fedan, Simoes, & Enright, 2002). A group of researchers found that 80% of the sweet-flavored ENDS tested contained diacetyl, acetyl propionyl, which is a structurally similar compound, or both (Farsalinos, Kistler, Gillman, & Voudris, 2015). While there are likely far fewer health risks associated with using ENDS, if there are dangerous compound founds in e-liquids, the FDA should take proactive steps to minimize the potential harms. Banning flavors before additional harm can occur is a prudent public health approach. 
Once the FDA has regulatory authority over ENDS, it should consider implementing additional tobacco control strategies that have been successful with other tobacco products. The FDA should ban ENDS television advertisements, celebrity endorsements and any other marketing schemes that are enticing to adolescents and young adults. A randomized trial found that adolescents exposed to ENDS television advertisements had greater interest in experimenting with ENDS in the future compared to adolescents in the control condition that did not view the advertiesments but completed the same survey (Farrelly, et al., 2015). In addition, because the health risks of ENDS use are unknown, the FDA should consider requiring health-warning labels to all ENDS packages. While the exact wording needs to be researched, conveying the message that nicotine is addictive and the health effects are unknown is important. Before using ENDS, consumers have the right to be informed about the products with the most current information available. 
	The FDA should not adopt a ‘wait and see’ approach with ENDS. The market place is changing daily and consumer interest is very high. Researchers and regulators are chronically falling behind because of the rapid expansion of products. The data being published today may not be relevant in the near future because the products are constantly being modified to satisfy consumer demands. While I do believe there is room for ENDS in a reduced harm tobacco market place, the FDA needs to reign in the ENDS industry. If the FDA were to implement a reduced nicotine product standard for cigarettes, then providing a cleaner form of nicotine via ENDS could improve public health outcomes. However, it cannot be at the expense of addicting a future generation to tobacco. Therefore, the FDA should proceed cautiously by restricting access to adults at least 18 years of age and by banning the sale of flavored products. As additional data becomes available, the FDA should re-evaluate the risks versus benefits of allowing ENDS on the market. 


[bookmark: _Toc425415444]Conclusions
For the first time, the FDA is in the position to address the almost 500,000 lives that are lost each year due to tobacco use. Cigarettes are highly addictive and highly lethal. By requiring tobacco companies to reduce the nicotine content in all cigarettes, the FDA is able to disrupt this deadly behavior. This regulatory intervention will likely be successful in decreasing the number of new smokers and increasing the number of people who are able to quit which will lead to a overall positive impact on public health. Unfortunately, some smokers may be unwilling or unable to stop using tobacco products. The FDA cannot overlook these individuals. Since tobacco products are not uniformly harmful (Nutt, et al., 2013), the FDA should implement regulations to move consumers away from the most dangerous products. While total abstinence from tobacco would be ideal, it should not be viewed as the only acceptable health outcome.
The FDA’s top priority should be reducing the use of combustible tobacco products since they are the most dangerous. This can be achieved in part by simultaneously reducing the nicotine content in all cigarettes, little cigars and cigarillos that are available on the market. Since nicotine is the primary psychoactive constituent in cigarettes and LCCs, removing it would theoretically make the products less addictive and less desirable (Benowitz, et al., 2012; Hatsukami, et al., 2010). In addition to reducing the nicotine content, the FDA should implement similar standards as cigarettes including banning characterizing flavors and requiring a minimum number per package for LCCs. Along the continuum of harm, LCCs are not safer than cigarettes and thus should not be viewed by consumers as alternative products for cigarettes.
If a reduced nicotine product standard for cigarettes is enacted, smokers may turn to other tobacco products to fill the nicotine void. Less harmful products such as snus and ENDS should remain on the market, but the FDA should enact regulations to minimize unintended consequences. Oral tobacco products are not risk-free, but the overall health burden associated with use could be reduced if the FDA enacted a low TSNA product standard. Swedish snus has substantially lower TNSA levels and as such users have lower rates of lung and oral cancers and cardiovascular diseases (Luo, et al., 2007; Bolinder, Alfredsson, Englund, & de Faire, 1994). The tobacco companies have the ability to reduce TSNA levels now but continue to sell more dangerous products. The FDA has the authority to require all oral tobacco products to have lower TSNA levels similar to snus and thus shape a reduce harm market place. 
As the tobacco market place continues to change, the FDA will need to closely monitor how new products impact public health outcomes. Electronic nicotine delivery systems have the potential to help people stop using combustible tobacco products, but there could be unknown health consequences. Consumers are very interested in using ENDS as means of reducing their harm from tobacco, so it is critical that researchers and regulators work together to maximize the potential positive health outcomes and minimize the unintended consequences. Researchers need to determine if ENDS are safe and effective cessation aids since the literature is limited and inconsistent. 
In order for ENDS to have a potential positive health impact for current smokers, the FDA needs to keep adolescents from using them. The potential health benefit in one group cannot be at the expense of another. The FDA should increase the minimum age of purchase to at least 18 and limit the characterizing flavors in ENDS to those allowable in cigarettes. Both of these actions will likely minimize adolescent use since the top reasons for trying ENDS were curiosity, availability and wide flavor selections (Kong, et al., 2015).
In sum, the FDA should be aggressive about implementing tobacco product standards. The tobacco industry has had over a century to perfect its products, resulting in the premature deaths of approximately 100 million people. When modeling the impact of a nicotine reduction policy for cigarettes, researchers predicted a net increase of 157 million Quality Adjusted Life Years in the United States over the next century. It was also estimated that for every five years the reduced nicotine policy is delayed, another 8-9 million people would begin smoking (Tengs, et al., 2005). A fifty-year delay in implementation could result in roughly 90 million people becoming smokers. Maintaining the status quo for tobacco products is unacceptable. The FDA has the authority to implement nicotine reduction in cigarettes and will ideally be given the same authority over LCCs. Adolescent smoking is at the lowest rate ever recorded. Implementing a reduced nicotine policy standard now would ensure a continued decline. Mandating low TSNA levels for oral tobacco products should be done immediately. The tobacco companies are capable of doing it now but choose to sell deadlier products. Finally, the FDA needs to reign in the ENDS market place before new problems arise. Litigation from tobacco companies could take years, if not decades, so the FDA should start the fight now. Millions of lives are at stake and the FDA finally has the power to end the tobacco epidemic. 
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