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Since the time of Hippocrates medicine has had as a principle “First do not harm”; however, today we
find ourselves facing a modern-day dilemma.

In current smokers who systematically fail to quit, do we propose alternative smoking products
offering a reduced exposure to harmful chemicals? We are facing the dilemma as to whether we
should propose a less harmful product for a deadly habit or whether we should insist only on smoking
cessation and leave the smokers to decide for themselves. How can an average clinician judge how
less harmful a product is? Which regulatory agency will decide on this crucial matter?

Introduction

In 2019, according to the Centers for Disease Control and Prevention (CDC), current smoking in the USA had
declined from 20.9% in 2005 to 14.0%, and the proportion of “ever smokers” who had quit had increased [1].

According to the World Health Organization (WHO) European Region, Europe has the highest prevalence of
tobacco smoking among adults (28%) and amongst the highest prevalence of tobacco use by adolescents,
leading to one of the highest proportions of deaths attributable to tobacco use. The WHO has estimated that
tobacco use is currently responsible for 16% of all deaths in adults over 30 in the European Region, with many
of these deaths occurring prematurely. This is in contrast to the African or the Eastern Mediterranean Regions,
which have rates of tobacco-attributable deaths of 3% and 7%, respectively, with the global average being 12%.

The gap in smoking prevalence between male and female adults is now very small (<5%) in countries such as
Denmark, Ireland, the Netherlands, Norway, Sweden and the United Kingdom [2].

Although the majority of smokers are aware that smoking will decrease their life expectancy by 10 years on
average, they still find it difficult to stop smoking: 73% of smokers wish to stop; 22% try and less than 5%
succeed without assistance. Structured help with smoking cessation improves the chances of success of
attempts to quit [3].

In this global environment, the scientific community faced a huge moral dilemma. Taking into account that,
since the time of Hippocrates, medicine has had as a principle “First do not harm”, today we find ourselves
facing a new dilemma.

In current smokers who systematically fail to quit, but whose health condition makes smoke harm reduction
mandatory, do we propose alternative smoking products which offer a reduced but existing exposure to harmful
chemicals? We are facing the dilemma as to whether we should propose a less harmful product for a deadly
habit or whether we should insist only on smoking cessation and leave the smokers to decide by themselves.
How can an average clinician judge how less harmful a product is? Which regulatory agency should decide on
this crucial matter?

We have a lack of guidance in Europe on such a sensitive public health matter.  Examining the FDA’s example
could possibly help us improve our actual regulatory standing on this important public health matter.

Tobacco products - reduced harm and the FDA

The Federal Food, Drug, and Cosmetic Act (FD&C Act), as modified by the Family Smoking Prevention and
Tobacco Control Act (Tobacco Control Act) in 2009, gives the Food and Drug Administration (FDA) a powerful
tool to improve public health by ensuring that new tobacco products are reviewed prior to being introduced
onto the market and that tobacco products marketed with claims of reduced exposure, harm or risk of tobacco-
related disease actually do reduce exposure or harm or can reduce the risk of disease [4].

New tobacco products must be reviewed and issued a marketing order by the FDA prior to being marketed to
consumers [5]. Tobacco products that intend to be marketed with claims of reduced exposure to the harmful
substances in tobacco smoke or claims of reduced risk of causing tobacco-related disease have to prove that
they reduce exposure or risk of disease. Such new or modified risk tobacco products (MRTPs) must benefit not
only individual smokers, but also the health of the population as a whole [6].

The Modified Risk Tobacco Product (MRTP) provisions

“The Modified Risk Tobacco Product (MRTP) provisions may be valuable tools in the effort to promote public
health by reducing the morbidity and mortality associated with tobacco use. Particularly, if companies take
advantage of these provisions by making bold, innovative product changes, it can enable a significant reduction
or elimination, of the toxicity or addictiveness of tobacco products, or even both” [6].

The FDA review of the MRTP applications aims to ensure that marketing and claims about the risks of tobacco
products are substantiated and supported by scientific evidence, and that the advertising and labelling of these
products are truthful and not misleading so that consumers understand the claims correctly.

To ensure the promotion of public health, the FDA also considers the potential impacts, such as the likelihood
that users who would otherwise have quit tobacco use will instead switch to the MRTPs or use MRTPs along
with other tobacco products, or the likelihood that non-users of tobacco products will start using an MRTP [6].
MRTP applications have to be available for public comment before the FDA takes action.

The FDA must also refer MRTP applications to the Tobacco Products Scientific Advisory Committee (TPSAC),
which consists of experts in safety, dependence and health issues related to tobacco products and non-voting
members of the industry. The TPSAC provides advice and recommendations to the FDA and, while those
recommendations are not binding, the FDA considers them along with other relevant information - including
public comments - when making a final decision.

The FDA can issue an order authorising the marketing of an MRTP only if the evidence submitted in the
application meets the requirements of Section 911 of the FD&C Act. The FDA’s objective is to complete the
review of MRTP applications within 360 days of receipt, but this is not a statutory requirement [6].

An FDA order permitting the marketing of an MRTP is not permanent; it is for a fixed period of time. To continue
to market an MRTP after the set term, a company must seek renewal of the order and the FDA must determine
that actual experience in the marketplace confirms the scientific findings contained in the application.

In addition, companies will be required to conduct post-market surveillance and studies and submit the results
to the FDA annually. The FDA will review these results and collect further information about the product’s use
and related health risks. If, at any time, the FDA determines that it can no longer make the determinations
required for an MRTP order, the FDA has authority to withdraw the order, thereby extinguishing the authority
for the manufacturer to make any reduced exposure or reduced risk claims for the product.

Given the breadth of evidence needed to support the issuance of an MRTP order, it is unlikely that a single
study will provide sufficient evidence to support the FDA’s issuance of an order. Furthermore, it is unlikely that
a set of studies of one type will provide sufficient evidence to support the issuance of an order. Therefore, the
FDA recommends that companies provide information from a number of studies of different types in order to
address the full range of areas of investigation so that the FDA can determine whether or not it can issue an
order for the MRTP. These include product analyses, non-clinical studies, studies in adult human subjects, and
secondary data analyses and modelling [7].

Product analyses

Product analyses regarding the chemistry and engineering of the product may be used to verify and validate
the information submitted regarding the formulation of the product. In addition, product analyses will facilitate
the FDA’s understanding of the product, the potential for exposure to harmful or potentially harmful
constituents from use of the product, and provide context for evaluating other data submitted in an MRTP
application. For each product, the FDA recommends that applicants conduct product analyses to determine
levels of harmful and potentially harmful constituents (HPHC), including smoke constituents, as appropriate to
the product [7].

Non-clinical studies

Non-clinical studies include in vitro, in vivo, and ex vivo studies. The results of these studies may offer useful
information about the health risks and abuse liability of a tobacco product. These studies may also provide
context for data obtained from other types of studies, such as product analyses and human studies.

The FDA recommends that applicants conduct non-clinical studies to address the known clinical toxicities of
tobacco products and evaluate a range of potential toxicities of the product compared to other tobacco
products on the market. Applicants should choose appropriate models for non-clinical studies that are
sufficiently sensitive for the evaluation of the selected endpoint and be able to provide support for the model
used, including an explanation of the sensitivity and probative value of the model chosen. For in vivo animal
studies, researchers should administer the test product to animals by a route representative of human
exposure, where feasible [7].

Studies in adult human subjects

Studies in human subjects include clinical investigations, epidemiological studies, consumer perception studies,
actual use studies and other studies that involve humans consuming or interacting with the product, its
proposed labelling and/or marketing materials. Human studies provide the FDA with information critical for
determining what effect the product may have on the health of individuals and on the population as a whole if
the product is commercially marketed as an MRTP [7].

Secondary data analyses and computational modelling

The FDA acknowledges the difficulties inherent in making pre-market assessments of the effect that the
introduction of a modified risk product would have on the population as a whole and the public health. The FDA
encourages the development and application of innovative analytical methods to make preliminary estimates of
the potential effects of some change in the marketplace [7].

Finally, applicants should conduct well-designed studies and analyse and provide sufficient information about
those studies and analyses to allow critical evaluation and so that other investigators could conduct similar
studies and analyses to replicate the applicant’s findings. This will help to provide adequate assurance that a
finding in a study can be replicated to show that the finding is not the result of unanticipated, undetected, or
systematic biases, study site or investigator-specific factors, or chance. It will also provide a safeguard against
instances in which the results of a study are the product of fraudulent reporting of scientific studies because it
allows verification of study results [7].

IQOS MRTP order [8,9]

In 2020 the FDA authorised the “IQOS Tobacco Heating System” as a modified risk tobacco product (MRTP).
This marks the second product ever to be authorised as an MRTP (the first one was snus, which was also the
first tobacco product to receive an “exposure modification” order), and permits marketing with the following
information:

The IQOS system heats tobacco but does not burn it.
This significantly reduces the production of harmful and potentially harmful chemicals.
Scientific studies have shown that switching completely from conventional cigarettes to the IQOS

system significantly reduces your body’s exposure to harmful or potentially harmful chemicals.

According to the FDA’s Mitch Zeller, J.D., director of the FDA’s Centre for Tobacco Products, about this decision,
“Through the MRTP application process, the FDA aims to ensure that information directed at consumers about
reduced risk or reduced exposure from using a tobacco product is supported by scientific evidence. Data
submitted by the company shows that marketing these particular products with the authorised information
could help addicted adult smokers’ transition away from combusted cigarettes and reduce their exposure to
harmful chemicals, but only if they completely switch.

The FDA will closely monitor how IQOS is used by consumers to determine if these products meet this potential
and do not cause increased use among youth. It is important to note that these products are not safe, so
people, especially young people, who do not currently use tobacco products should not start using them or any
other tobacco product”.

Post-market surveillance and studies to determine the impact of this order on consumer perception, behaviour
and health and close monitoring of youth awareness and use of the products are required to enable the FDA to
review the accuracy of the determinations and to ensure that the marketing of MRTPs does not have
unintended consequences for youth use.

The company had also requested a risk modification order, but the FDA determined that the evidence had not
demonstrated that the product would significantly reduce harm and the risk of tobacco-related disease to
individual tobacco users and benefit the health of the population as a whole. Although reduced risk has not
been demonstrated, the totality of evidence presented suggests that a measurable and substantial reduction in
morbidity or mortality among individual tobacco users is reasonably likely in subsequent studies.

Despite the concerns that some unknowns may pose, the FDA concluded that the available scientific evidence
demonstrates that the issuance of exposure modification orders for IQOS would be appropriate to promote the
public health and is expected to benefit the health of the population as a whole, taking into account both users
of tobacco products and persons who do not currently use tobacco products.

As far as scientific studies are concerned for an MRTP, cancer risk is much easier to study and evaluate than
coronary artery disease risk. Measuring known carcinogens quantitatively and qualitatively between IQOS and
cigarettes showed a consistent reduction of known carcinogens of about 90% in IQOS. However, as far as
coronary artery disease is concerned, the evaluation is much more complicated. We do not have a single
substance that increases cardiovascular risk and nicotine is not the cause of atherosclerosis. We have pulse
wave velocity studies, aortic stiffness studies, and biochemical indices studies, with the majority of them
demonstrating reduced harm in relation to cigarette smoking. However, due to the short period of IQOS
presence in the market, there are no epidemiological studies to prove a decrease in cardiovascular disease [10-
12].

The snus paradox [13]

Snus - a moist powder smokeless tobacco product that is placed inside the lip, between the lip and gums, for
extended periods - was the first tobacco product to be authorised by the FDA as an MRTP in 2019. It could be
marketed with the claim “Using General Snus instead of cigarettes puts you at a lower risk of mouth cancer,
heart disease, lung cancer, stroke, emphysema, and chronic bronchitis”. So far, it is the only product to be
permitted such a claim (the highest possible health claim). The FDA made this authorisation after reviewing
scientific evidence submitted by the company that supports this claim. The fact that this product has a long-
standing tradition in Sweden helped by providing epidemiological studies confirming this long-term safety claim
[14].

In an effort to help prevent youth access and exposure, the agency has also placed stringent advertising and
promotion restrictions on the product, including a requirement to restrict advertising to adults.

Since 1992, the sale of snus is expressly prohibited in most EU countries, with only Sweden, and Norway and
recently Switzerland (not EU countries), receiving an exemption. This is one of the most paradoxical cases
where the EU authorities allow the sale of conventional cigarettes and prohibit the sale of an alternative
tobacco product where scientific evidence, including long-term epidemiological studies, shows a lower risk of
cancer, heart disease and chronic bronchitis.

According to the University of Bath, this prohibition was a response to aggressive attempts to introduce US-
style smokeless tobacco (Skoal Bandits) into Europe. The U.S. Smokeless Tobacco Company (UST), co-founder
of the European lobby group ESTOC, marketed the product in several European countries, including the UK and
Ireland. A peer-reviewed study from the University of Bath, analysing internal tobacco industry documents,
demonstrated that tobacco companies saw smokeless tobacco as having the potential ‘‘to generate new profits
without cannibalising existing profits from cigarettes’’ in Europe, and that young people were a key target.
Skoal Bandits was advertised as “the new way to enjoy tobacco”. In the UK, students were both the target and
the means of promotion.

An 1985 internal BAT memo reported that UST was ‘‘working the Universities’’, including paying students to
promote Skoal Bandits to peers. Due to fear of this new tobacco product spreading across Europe, and the
aggressive marketing tactics to young people, the European Parliament called for a total EU-wide ban on “oral
tobacco” sales in September 1987. This call was preceded by a recommendation from the WHO urging countries
with no history of smokeless tobacco use to ban this type of tobacco pre-emptively, in order to prevent a future
public health problem. In 1992 an EU-wide sales ban of oral tobacco was enacted under the amended Labelling
Directive. This prohibition was reaffirmed in 2001, and again in 2014 [15].

Summary of the regulatory status of e-cigarettes in the USA [16]

After years of no regulation, in May 2016 the FDA extended the law for New Tobacco Products to e-
cigarettes for the first time. The producers of e-cigarettes will be required to register with the FDA and provide
a detailed account of their products’ ingredients as well as their manufacturing processes. Producers will have
to apply to the FDA for permission to sell their products, will be subject to FDA inspections and will not be
allowed to market their products as light or mild without agency approval. In practice, this means that any e-
cigarette that is currently on the market has to have a pre-market application filed with the FDA by 9
September 2020; otherwise it is marketed illegally. The deadline to submit applications was actually decided by
a court after the FDA was sued by public health groups for delay. Eventually, the court set a date as the due
date, which everyone accepted. The appearance of EVALI (E-cigarette or Vaping Use-Associated Lung Injury)
disease in e-cigarette smokers probably acted as an accelerator timewise [17].

Essentially, the FDA will now be authorising the products that are currently on the market retroactively. To
date, the FDA has not authorised any e-cigarettes as “appropriate for the protection of public health”.

Finally, in 2020 the FDA issued guidance that essentially bans any flavoured, cartridge-based e-cigarettes,
other than tobacco- or menthol-flavoured ones; e-cigarettes for which the manufacturer has failed to take
adequate measures to prevent minors’ access; and any e-cigarettes that are targeted to minors or likely to
promote use by minors. To make matters even more complicated, some states and localities have also taken
action to ban flavoured e-cigarettes. 

Conclusion

Is this the ideal way to proceed? Difficult to say. However, the existence of a regulatory evaluating mechanism
on new tobacco products and the institutional scientific evaluation of MRTPs seems to be the way forward.
Europe should probably follow sooner rather than later. After all, as Mark Twain said, “Giving up smoking is the
easiest thing in the world. I know because I've done it thousands of times.”.
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