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In its proposed rule setting a tobacco product standard requiring that the mean level of Nnitrosonornicotine (NNN) in finished smokeless products sold in the U.S. must not
exceed 1.0 μg/g of tobacco, the FDA took a major positive step towards protecting public
health and reducing cancer risks associated with smokeless tobacco use. Congress gave
FDA the express authority to regulate the design and contents of tobacco products by
creating tobacco product standards, and UCSF TCORS applauds FDA for taking this
action.
FDA found that “NNN is a potent carcinogenic found in smokeless tobacco products and
is a major contributor to the elevated cancer risks associated with smokeless tobacco use.”
Because products with higher NNN levels pose higher risks of cancer, FDA believes
establishing a NNN limit in smokeless products would be appropriate for the protection
of the public health. We agree.
1. The scientific evidence is clear. Smokeless tobacco users face increased risks of
oral and other cancers, an association that is most pronounced in countries like
the United States where smokeless tobacco products contain higher levels of
NNN.1
FDA’s proposed product standard addresses a public health emergency. Every day, on
average, 1,315 adolescents aged 12-17 use smokeless tobacco for the first time.
Reducing NNN levels in smokeless tobacco would not only save thousands of lives, but
would also prevent tens of thousands of youth and adults from suffering the effects of
disfiguring and life-altering cancers.
All tobacco products contain carcinogenic tobacco-specific nitrosamines (TSNAs), and
among TSNAs, NNN and nicotine-derived nitrosamine ketone (NNK) are the most
carcinogenic. 2-5 FDA’s methodology and rationale for developing its NNN standard is
supported by strong scientific evidence. In particular, FDA provided extensive scientific
evidence on pages 28-54 of its proposed rule supporting its findings that NNN is a potent
carcinogenic agent found in smokeless tobacco products, that NNN in smokeless tobacco
products is a major factor underlying oral and pharyngeal cancers, and that reducing
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levels of NNN in tobacco products in the U.S. will reduce the incidence of oral and
pharyngeal cancers among smokeless tobacco users.
Smokeless tobacco consumption in the United States increased by 23% from 2000-2015,
reaching 6.7% among adult males.6 Among male high school students nationally, the
prevalence of smokeless tobacco use (11.9%) equals that of cigarette smoking (11.8%),7
and among male high school athletes, smokeless tobacco use is even higher (17.4%).8
As detailed below, however, FDA did not consider all the available epidemiologic
evidence demonstrating that use of smokeless tobacco products currently marketed in
the United States causes cancers, so it is substantially underestimating the benefits of
the proposed rule.
2. The FDA's estimates of the public health benefit of the proposed product
standard underestimates the actual health benefits and leave room for
improvement.
There are several instances in which the FDA has made assumptions that likely
underestimate the potential public health benefit of this proposed rule.
First, the FDA states that, "relative risk estimates used to model the population
attributable risk come from a published systematic review and meta-analysis of studies of
oral cancer among U.S. smokeless tobacco users."1
However, rather than use the relative risk estimate (RR) for oral cancer as Boffetta et al.1
reported in this peer-reviewed review (RR: 2.60), the FDA elected to recalculate the RR
after excluding one study.9 The redlined version of the proposed rule (page 82) shows
that this exclusion was not part of the FDA's initial estimates, but was made by the White
House Office of Management and Budget. The exclusion was based on a critique that
was published as a commentary10 by authors Lee and Hamling with funding from the
European Smokeless Tobacco Council, a lobbying group for smokeless tobacco
manufacturers and sellers. The commentary was published over peer-review objections
that noted a "biased selection" of citations and "no scientific justification to publish."11
The FDA should not capitulate to an industry-funded attack on the scientific literature.
Using a posteriori rationale to exclude the one study that showed the largest
association between smokeless tobacco and oral cancer while overlooking the
methodological limitations of studies that reported results more favorable to the
industry is not scientifically justified. The FDA should base their estimates on the work
of investigators free from conflicts of interest.
Second, the FDA states its expectation that "the proposed standard would reduce the
number of new and fatal cases of esophageal cancer among continuing smokeless tobacco
users and may reduce the risk of pancreatic cancer as well" and later notes that the
standard may reduce the risk of "other cancers such as pancreatic, laryngeal, prostate, and
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lung cancer." The International Agency for Research on Cancer (IARC) confirmed a
causal role for smokeless tobacco in oral, esophageal, and pancreatic cancer.2, 3
Rightly, the FDA notes that there is less epidemiologic evidence to quantify precisely the
health benefits of the proposed rule that will result from preventing cancers outside the
oral cavity. However, there is strong evidence that those benefits are greater than zero.
Although based on fewer studies, Boffetta et al.8 do provide relative risk estimates for the
association in the United States between smokeless tobacco use esophageal cancer (RR:
1.2), pancreatic cancer (RR: 1.4), and lung cancer (RR: 1.8). As quoted by the FDA, the
National Cancer Institute and the Centers for Disease Control and Prevention estimate
that smokeless tobacco use nationally contributes to 200 cases of esophageal cancer and
500 cases of pancreatic cancer each year.12 Even if one conservatively assumes that the
reduction in the excess lifetime cancer risk (ELCR) for these cancers under the NNN
standard will be half that for oral cancer (taking into account potential uncertainly in how
NNK levels will change under the NNN standard), the proposed standard will still be
expected to prevent thousands of cases of esophageal and pancreatic cancer over 20 years.
Therefore, the FDA's quantitative estimates of cancer risks should be taken as a lower
limit of the potential benefit of this proposed standard. It is almost certain that the actual
health benefits are higher. The FDA should also present the maximum likelihood
estimate and the upper 95% confidence interval for the benefits and integrate them into
the Regulatory Impact Analysis. Benefits need to be more comprehensively estimated to
protect public health, the legal standard established in the Family Smoking Prevention
and Tobacco Control Act section 907.
FDA specifically points out that FDA can refer the proposed product standard to TPSAC
in response to a request for good cause. Given the high quality of the data presented in
the proposed rule, there is no reason for the further delay that would be created by
referring this issue to TPSAC.
3. The proposed standard is technically achievable.
FDA correctly stated that the proposed NNN level has been achieved in some
smokeless tobacco products sold in the U.S., and is thus achievable using current
technology.
Several American smokeless tobacco products were reported to have lower than 1 µg/g
NNN.13 On pages 37-41 of its proposed rule, FDA provided an excellent description of
various ways companies could lower NNN levels in their smokeless tobacco products,
including by altering the tobacco type, growing conditions, curing techniques, product
process, and storage conditions. Especially promising are “low converter” tobacco plants
with lower levels of the precursor nornicotine, lowering the amounts of the other
precursor, nitrites and nitrates which often come from fertilizers, and changing curing
processes to slow the reaction that produces NNN from nornicotine and nitrite.
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In fact, it would be technically achievable to reduce the NNN level even more to less than
0.5 µg/g or even less than 0.2 µg/g. This is demonstrated by Stepanov et al.’s research13
in which most products tested were below 0.5 µg/g and some less than 0.1 µg/g.
While the proposed level is technically achievable, FDA is not required to demonstrate
technical achievability when setting a new tobacco product standard. In particular,
section 907 of the Family Smoking Prevention and Tobacco Control Act (FSPTCA)
requires FDA to apply a public health standard, and only the risks and benefits to the
population as a whole, considering users and non-users, should be considered in
determining whether a proposed products standard is appropriate. Indeed, the first
sentence of the section called “Information on Technical Achievability” originally stated,
“the Tobacco Control Act does not require FDA to consider technical achievability to
determine whether a product standard is appropriate for the protection of the public
health.” (See page 63 of the version FDA originally submitted to OMB with tracked
changes.14) However, the White House Office of Management and Budget removed this
legally correct statement from the final version of the proposed rule as cleared by OMB
(see pages 54-55.15)
4. In its Regulatory Impact Analysis (RIA), the FDA conducts a detailed analysis of
the benefits and costs of the proposed rule, and clearly demonstrated that the
benefits of the proposed standard far exceed its costs, even though many of the
benefits were ignored.
Comparing the primary estimates of benefits and costs using the primary estimates
monetized over 20 years with a discount rate of 3%, the benefits exceed the costs by a
factor of 35. Thus, it is clear that even with fairly substantial changes to the calculations
presented, the proposed rule has a positive net benefit.
However, the benefits are underestimated and the costs are overestimated, and there
are several instances in which the analyses could be improved. As discussed below, the
RIA should be refined; doing so will reveal that the net benefits are even larger than
suggested. Another pro-industry bias in the RIA is that it provides a modest estimate of
the benefits of the product standard, omitting important benefits, while, at the same time,
including a detailed accounting of the cost to the industry of implementing the proposed
product standard.
Benefits are systematically underestimated.
Benefit estimates include the value of lives saved only (measured as the value of a
statistical life using quality-adjusted life-years gained from reduced oral cancer
mortality). The analysis should also account for the healthcare costs saved among
people who develop tobacco-induced diseases before they die.
Healthcare cost savings are likely to be substantial but are not estimated (RIA, p. 38-39).
Our preliminary estimates of costs attributable to smokeless tobacco (SLT) for
hospitalizations, doctor visits, and emergency department use alone are over $3.5 billion
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for 2015.16 We found that SLT use resulted in excess annual healthcare utilization of
679,000 hospital nights, 4.3 million physician visits, and 807,000 emergency department
visits in just that one year. This is a lower bound on the healthcare cost savings that
could be experienced if SLT use were eliminated. Our SLT-attributable annual
healthcare cost estimation of $3.5 billion is substantially larger than the FDA total
annualized benefit estimation of $1.1 billion (primary value, 3% discount rate),
highlighting the need for a more comprehensive measure of the benefit of this product
standard.
FDA analysis considers only the impact of the proposed rule on oral cancer. Using the
narrow FDA focus on reduced health risks among current SLT users, the FDA benefit
estimates include only a reduction in oral cancer cases. The FDA acknowledges that
changing NNN content in SLT is also likely to have an impact on other diseases,
including esophageal and pancreatic cancer, but do not include these benefits in the
RIA, which systematically understates the benefits of the proposed rule. The National
Cancer Institute estimates that annual costs of initial (year after diagnosis), continuing
(years until year of death), and year of death for those who die of cancer for these cancers
for adults over age 65 are:
Annualized Mean Net Costs of Care for Adults Age 65+ (2010 dollars)
Initial
Continuing
Last year of death
Female
Esophagus
79,532
6,583
104,278
Pancreas
93,462
8,672
109,941
Male
Esophagus
79,822
6,450
103,742
Pancreas
94,092
11,697
113,115
Source: https://costprojections.cancer.gov/annual.costs.html
These estimates should be used as the basis for estimates of additional healthcare savings
due to reduced incidence of these two cancers.
The FDA analysis does not consider that highlighting the health risks of NNN
exposure might reduce SLT use. Benefit estimates are only based on the assumption that
the new regulation would result in decreased health risks among current users. It is
assumed that prevalence of SLT use would remain constant (RIA, p. 30). Thus, the
analysis is built on the assumption that the only benefit will be reduced oral cancer cases
among continuing SLT users.
However, it is possible that this product standard, which acknowledges the risk of
disease and death from using SLT, might in fact lead to lower SLT prevalence. If this
were to occur, the reduction in deaths and healthcare costs would be much larger. Thus,
the total healthcare cost of SLT use is relevant for this analysis. The FDA does conduct a
sensitivity analysis which assumes that SLT prevalence might increase (RIA, page 111116), but they do not consider the case where SLT use might decrease if the rule causes
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more people to become aware of the risks associated with the products. The fact that
FDA only considered increases in use is another pro-industry bias in the RIA that
should be eliminated.
In fact, if smokeless tobacco companies choose to achieve the proposed NNN standard
by eliminating the use of fermentation in the manufacture of smokeless tobacco
products, this may reduce the addictiveness of smokeless tobacco by lowering levels of
free nicotine. FDA has understood since at least 1995 that nicotine manipulation is
accomplished by altering pH levels in smokeless tobacco.17, 18 Further, pH levels rise with
increased fermentation time,19 and with a greater pH, more nicotine is delivered to the
smokeless tobacco user. A balanced and impartial analysis requires that the FDA
consider a scenario where SLT prevalence decreases when estimating the population
health impact of the proposed product standard.
Future benefits and costs should be discounted at a rate of 3%. Estimated benefits and
costs are presented using discount rates of 3% and 7%. 3% is the standard rate that
should be used in these analyses.20
Costs are systematically overestimated.
The FDA requests comments on how to estimate a “welfare loss” to SLT users resulting
from a reformulated product (RIA, page 40-41). We find this to be inappropriate. This
issue has been discussed elsewhere as it relates to lost pleasure from those who are
induced to quit smoking.21-23
Chaloupka and colleagues21conclude that:
Nearly all of the ‘lost pleasure’ from tobacco use, as represented by conventionally
measured consumer surplus, should not be included as a cost in FDA analyses of the
economic impact of its tobacco regulations. The principle of insufficient reason
suggests that the vast majority of any consumer surplus loss should be ignored given
that most tobacco users become addicted regular users before reaching the legal
purchase age. For those who do begin as adults, their imperfect information and selfcontrol problems (and the associated psychological costs), increased consumer
surplus from alternative consumption, and the importance of peer effects reflected in
strong anti-tobacco norms suggest that regulations that reduce their tobacco use are
more likely to be welfare enhancing than not. Indeed, the data strongly suggest that
many smokers do not find smoking pleasurable and that they derive little consumer
surplus from smoking. Instead, most are struggling with or avoiding the withdrawal
they would experience if they were able to stop smoking and break an addiction they
regret having ever started, facing psychological costs from being addicted and lacking
the self-control to quit.
Song and colleagues22 point out that while the concept of consumer surplus is grounded
in rational choice theory, which is contradicted by a wide range of neuroscience and
behavioral research:
Rational choice does not account for the roles of emotions, misperceptions, optimistic
bias, regret, and cognitive inefficiency that are germane to smoking, particularly
6

because most smokers begin smoking in their youth. Continued application of a
consumer surplus discount will undermine sensible policies to reduce tobacco use and
other policies to promote public health.
These comments refer to cigarette smoking. As reviewed in these two papers, it has been
shown that a large proportion of smokers wish they did not smoke and lose no pleasure
from quitting. While this has not been documented for SLT users, it is likely to be the
case as well. Absent specific evidence to the contrary, to protect public health, the use
of consumer surplus and lost pleasure should not be applied to the use of other tobacco
products, including SLT; a “welfare loss” should not be included as a cost of the
proposed rule.
Unlike the benefit estimation, which omits large categories of benefits, the cost
estimation includes every possible minute of time that might be spent complying with the
proposed rule. For example, costs of changing labeling on the packages are estimated as
being as high as $14,860 per UPC (RIA, page 68). However, tobacco product producers
regularly change their labels as an ongoing cost of marketing. Given the implementation
periods written into the rule, the marginal cost of changing labels would be zero, and
not attributed to the proposed rule.
Another cost included is the estimated time to prepare a substantial equivalence report
under the proposed rule (RIA, page 72). Doing business in a regulated environment
involves costs for compliance, and should not be counted as a cost in changing the
regulatory requirements. Furthermore, the time required is costed out at an hourly wage
of $73 (RIA, p. 75), which seems quite generous. This wage is then doubled to account
for benefits and overhead (RIA, p. 78) is a generous rate. The hourly wage used for
nonconforming products activities -- $142 – is even higher (RIA, p. 80) and even more
excessive.
5. Existing and potential smokeless tobacco users may inappropriately perceive
smokeless tobacco products as safe, especially as compared with other tobacco
products.
If consumers perceive that smokeless tobacco has lower health risks than other kinds of
tobacco, they may (1) use more; and/or (2) initiate more; and/or (3) quit less. Roditis et
al.24, 25 show that adolescents perceive the health risks associated with smokeless tobacco
to be lower than perceived risks attributed to cigarettes. Further, adolescents who have
used tobacco perceive even lower risks associated with smokeless tobacco. Additionally,
adolescents perceive smokeless tobacco to be less addictive than cigarettes.
In its proposed rule, FDA states that it expects the impact on smokeless initiation among
adolescents and young adults would be limited since their initiation is associated with
social influences, rather than on perceptions of long-term health effects. Further, FDA
says overall, the extent to which the proposed standard may influence behaviors of nonusers and former users is likely to be minimal since “health-related reasons are not among
the main drivers of smokeless tobacco use initiation or relapse.” However, Roditis et al.
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show that adolescents also believe that smokeless tobacco is less likely to confer shortterm risks, and adolescents believe that smokeless tobacco is less addictive.24, 25
FDA must consider adolescents’ perceptions of reduced risk when communicating the
new NNN product standard.
Moreover, the proposed standard does not prevent addition of flavors to offset any
changes in the taste of the product, although the addition of flavors would likely lead to
more teen use and initiation. Adolescent SLT users express preferences for menthol, mint,
or sweet-tasting SLT,26 potentially related to masking tobacco taste or stronger sweet
preferences at younger ages.27 Adolescent tobacco never-users who report perceiving
flavored SLT to be "easier to use" than unflavored SLT are more likely to be susceptible
to SLT initiation.28 To protect public health FDA should expand the proposed rule to
prohibit the addition of flavors to smokeless tobacco products.
6. FDA must be cautious when communicating the new NNN product standard
If FDA establishes a new product standard, but does not communicate this standard to the
public, this would leave communication to the industry, which is motivated not to protect
the health of the public, but to increase sales of tobacco products.
While the proposed product standard will reduce the health risks posed by smokeless
tobacco, reduced NNN products will not be harm free. Smokeless tobacco use will
continue to contribute to dental diseases, such as gum disease, tooth decay, and tooth loss.
Recent evidence suggests that use of snuff is associated with reduced endothelial function,
particularly among inactive men.29Notably, although Swedish snus has lower levels of
NNN as compared with other SLT, it has been associated with type 2 diabetes30,
stillbirths31, preterm births32, prostate cancer33, and increased cancer mortality.34
Messages about the new NNN product standard should communicate that all tobacco use
is harmful because of other toxicants in addition to NNN, and that the use of the
smokeless tobacco products with reduced NNN levels still carries substantial risks
compared to quitting all tobacco use.
If FDA communicates about the new product standard, the public (both users and nonusers) trust FDA more than they trust the industry (e.g., the public trusts FDA more than
the industry to correctly communicate the harms of e-cigarettes).35 This may have the
effect of changing the public’s perceptions of the harm of smokeless tobacco products,
e.g., giving the public the impression that the FDA “approves” the smokeless products, or
that they are “safe, or safer alternatives to cigarettes.” A study examining the impact of
warning labels on Swedish snus showed that warnings conveying the “potential-reduced
harms” of Swedish snus compared with cigarettes generate perceptions that snus is less
harmful than cigarettes and produce fewer thoughts about not using snus among
nonsmokers.36
7. New smokeless tobacco products modified solely to comply with the new NNN
product standard should be subject to rigorous FDA premarket review
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FDA should not allow new smokeless tobacco products modified to comply with the
proposed NNN standard to be reviewed with a streamlined and less rigorous Substantial
Equivalence (SE) report. FSPTCA mandates rigorous premarket review of all new
tobacco products, including smokeless tobacco products, to ensure that they do not
present different questions of public health. Because consumers’ perceptions of the
harms of smokeless tobacco products may be altered by the manufacturers’
communication of reduced NNN levels on packaging and labeling, these changes
present different questions of public health requiring premarket tobacco application
(PMTA) review under section 910(b).
Any review of smokeless tobacco products should include the product’s packaging and
labeling to ensure that manufacturers do not make modified risk tobacco claims (unless
they first obtained authorization through the MRTP process). Additionally, if FDA
permits a more lenient SE review for smokeless products modified to comply with the
proposed standard, FDA must ensure that companies do not try to use the SE pathway to
bypass more rigorous review and quickly bring to market new smokeless tobacco
products that have other changes in addition to the reduced NNN level that raise
questions of public health.
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