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The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Randomized Trial of Reduced-Nicotine
Standards for Cigarettes

Eric C. Donny, Ph.D., Rachel L. Denlinger, B.S., Jennifer W. Tidey, Ph.D.,
Joseph S. Koopmeiners, Ph.D., Neal L. Benowitz, M.D., Ryan G. Vandrey, Ph.D.,
Mustafa al’Absi, Ph.D., Steven G. Carmella, B.A., Paul M. Cinciripini, Ph.D.,
Sarah S. Dermody, M.S., David . Drobes, Ph.D., Stephen S. Hecht, Ph.D.,
Joni Jensen, M.P.H., Tonya Lane, M.Ed., Chap T. Le, Ph.D.,

F. Joseph McClernon, Ph.D., lvan D. Montoya, M.D., M.P.H., Sharon E. Murphy, Ph.D.,
Jason D. Robinson, Ph.D., Maxine L. Stitzer, Ph.D., Andrew A. Strasser, Ph.D.,
Hilary Tindle, M.D., M.P.H., and Dorothy K. Hatsukami, Ph.D.

ABSTRACT

BACKGROUND

From the Departments of Psychology The Food and Drug Administration can set standards that reduce the nicotine
(E.C.D, RLD, S.5.D, TL) and Medicine ~gntent of cigarettes.

(H.T.), University of Pittsburgh, Pittsburgh;

Fhe Center font Alcghol and Addiction Stud- UETHODS

ies, Brown University, Providence, Rl (JW.T); . . o .

the Division of Biostatistics, School of Pub- We conducted a double-blind, parallel, randomized clinical trial between June 2013
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JAMA | Original Investigation

Effect of Immediate vs Gradual Reduction in Nicotine Content
of Cigarettes on Biomarkers of Smoke Exposure
A Randomized Clinical Trial

Dorothy K. Hatsukami, PhD; Xianghua Luo, PhD; Joni A. Jensen, MPH; Mustafa al’Absi, PhD; Sharon S. Allen, MD; Steven G. Carmella, BA;

Menglan Chen, MS; Paul M. Cinciripini, PhD; Rachel Denlinger-Apte, MPH; David J. Drobes, PhD; Joseph S. Koopmeiners, PhD; Tonya Lane, MEd;
Chap T. Le, PhD; Scott Leischow, PhD; Kai Luo, PhD; F. Joseph McClernon, PhD; Sharon E. Murphy, PhD; Viviana Paiano, MS; Jason D. Robinson, PhD;
Herbert Severson, PhD; Christopher Sipe, MS; Andrew A. Strasser, PhD; Lori G. Strayer, MPH; Mei Kuen Tang, BS; Ryan Vandrey, PhD;

Stephen S. Hecht, PhD; Neal L. Benowitz, MD; Eric C. Donny, PhD

Visual Abstract

IMPORTANCE The optimal temporal approach for reducing nicotine to minimally or [= Related article page 926

nonaddictive levels in all cigarettes sold in the United States has not been determined.
Video and Supplemental

OBJECTIVES To determine the effects of immediate vs gradual reduction in nicotine content conmee

to very low levels and as compared with usual nicotine level cigarettes on biomarkers of CME Quiz at

toxicant exposure. jamanetwork.com/learning
and CME Questions page 928

DESIGN, SETTING, AND PARTICIPANTS A double-blind, randomized, parallel-design study with Related article at

2 weeks of baseline smoking and 20 weeks of intervention was conducted at 10 US sites. jamapsychiatry.com

A volunteer sample of daily smokers with no intention to quit within 30 days was recruited
between July 2014 and September 2016, with the last follow-up completed in March 2017.

INTERVENTIONS (1) Immediate redu
cigarettes; (2) gradual reduction fro
cigarettes with 5 monthly dose changes; or

maintenance on 15.5 mg of nicotine per gram

29 Open :

Original Investigation | Substance Use and Addiction

Changes in Cigarette Consumption With Reduced Nicotine Content Cigarettes
Among Smokers With Psychiatric Conditions or Socioeconomic Disadvantage
3 Randomized Clinical Trials

Stephen T. Higgins, PhD; Jennifer W. Tidey, PhD; Stacey C. Sigmon, PhD; Sarah H. Heil, PhD; Diann E. Gaalema, PhD; Dustin Lee, PhD; John R. Hughes, MD;
Andrea C. Villanti, PhD; Janice Y. Bunn, PhD; Danielle R. Davis, PhD; Cecilia L. Bergeria, PhD; Joanna M. Streck, BA; Maria A. Parker, PhD; Mollie E. Miller, PhD;
Michael DeSarno, MS; Jeff S. Priest, PhD; Patricia Cioe, PhD; Douglas MacLeod, MS; Anthony Barrows, BA; Catherine Markesich, BA; Roxanne F. Harfmann, BA

Abstract Key Points

uestion Does reducing the nicotin
IMPORTANCE This study is part of a programmatic effort evaluating the effects of reducing nicotine . PRy e

. . " content of cigarettes decrease smoking
content of cigarettes to minimally addictive levels.

rates and nicotine dependence severity

among adults with psychiatric disorders
OBJECTIVE To examine whether very low-nicotine-content (VLNC) cigarettes decrease smoking & i

. . R : . or socioeconomic disadvantage?
rates and dependence severity among smokers with psychiatric disorders or socioeconomic

disadvantage. Findings These 3 randomized clinical
— trials including 775 participants with
DESIGN, SETTING, AND PARTICIPANTS These 3 randomized clinical trials were performed at the affective disorders, opioid use disorder,
University of Vermont, Brown University, and Johns Hopkins University between October 2016 and or socioeconomic disadvantage found

September 2019. Participants received 12 weeks of exposure to study cigarettes with nicotine that reducing nicotine content

content ranging from levels representative of significantly decreased total cigarettes

smoked daily and nicotine dependence
populations participated: individuals with aff severity.

illness: individuals with opioid use disorder. exemplifving smokers with substance use disorders: and - .

less than a hypothesized addiction threshold Page

Nicotine and Tobacco Research, 2022, XX, 1-10
https://doi.org/10.1093/ntr/ntac279
Advance access publication 9 December 2022

Original Investigation S RN"F OXFORD

The Impact of Reducing Nicotine Content on Adolescent
Cigarette Smoking and Nicotine Exposure: Results From a

Randomized Controlled Trial

Rachel N. Cassidy PhD', Jennifer W. Tidey PhD’, Kristina M. Jackson PhD’, Patricia A. Cioe PhD’,
Sharon E. Murphy PhD?, Suchitra Krishnan-Sarin PhD?3, Dorothy Hatsukami PhD?'",
Suzanne M. Colby PhD">

'Center for Alcohol and Addiction Studies, Brown University, Providence, RI, USA
’Masonic Cancer Center, University of Minnesota, Minneapolis, MN, USA
*Tobacco Center of Regulatory Science, Yale University, New Haven, CT, USA

Corresponding Author: Rachel N. Cassidy, PhD, Center for Alcohol and Addiction Studies, Brown University, Box G-S121-5, Providence, Rl 02903, USA.
Telephone: 401-863-6621; Fax: 401-863-6647; E-mail: rachel_cassidy@brown.edu

Abstract

Introduction: As the science base around
tial effects on adolescent smokers is a hig
nicotine cigarettes in a sample of adolesce

Aims and Methods: In this double-blind, llowing a 1-week baseline, adolescent daily
smokers not currently intending to quit (ages 15-19 years, n = 66 randomized) were urn randomized to use either very low nicotine content
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Nicotine & Tobacco Research, 2021, 438446
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Original Investigation

Received April 2, 2020; Editorial Decision June 29, 2020; Accepted July 1, 2020 S RNI.,

Original Investigation

The Public Health Gains Had Cigarette

Companies Chosen to Sell Very Low Nicotine
Cigarettes

David T. Levy PhD'", K. Michael Cummings PhD, MPH?,
Bryan W. Heckman PhD??, Yameng Li MS', Zhe Yuan MS’,
Tracy T. Smith PhD?%3, Rafael Meza PhD*

'Lombardi Comprehensive Cancer Center, Georgetown University, Washington, DC; Department of Psychiatry and
Behavioral Sciences, Medical University of South Carolina, Charleston, SC; *Hollings Cancer Center, Charleston, SC;

‘Department of Epidemiology, School of Public Health, Cancer Epidemiology and Prevention Program, Rogel Cancer
Center, University of Michigan, Ann Arbor, MI

Corresponding Author: David T. Levy, PhD, 3300 Whitehaven St. NW, Suite 4100, Georgetown University, Washington, DC
20007, USA. Telephone: 301-275-2396; E-mail: DL777@georgetown.edu

Abstract

Introduction: The U.S. Food and Drug Administration (FDA) has proposed lowering the nicotine
content of cigarettes to a minimally addictive level to increase smoking cessation and reduce ini-



Smoking-attributable mortality averted if the tobacco industry had

sold only very-low nicotine cigarettes (VLNC) in 1965, 1975, or 1985
(Levy et al.,, NTR, 2021)

- Averted mortality compared to status quo (regular nicotine cigarettes)?

Year of avSADsP LYGE avSADsP LYGE avSADsP LYGE
VLNC 1965-20064 1965-2064 1975-2074 1975-2074 1985-2084 1985-2084

1965 21 million 272 million

1975 18.9 million 245.4 million

211.5

1985 16.3 million .
million

2 midpoint estimates; > avSADs = averted smoking-attributable deaths; ¢ LYG = life-years gained
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The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL

REPORT

Potential Public Health Effects of Reducing Nicotine Levels
in Cigarettes in the United States

Benjamin J. Apelberg, Ph.D., M.H.S., Shari P. Feirman, Ph.D., Esther Salazar, Ph.D.,

Catherine G. Corey, M.S.P.H., Bridget K. Ambrose, Ph.D., M.P.H., Antonio Paredes, M.S.,
Elise Richman, M.P.H., Stephen J. Verzi, Ph.D., Eric D. Vugrin, Ph.D., Nancy S. Brodsky, Ph.D.,

and Brian L. Rostron, Ph.D.. M.P.H.

Tobacco is addictive, primarily because of the
presence of nicotine.! Although nicotine itself
is not the direct cause of most smoking-related
diseases, addiction to nicotine in tobacco is the

proximate cause of these diseases because it sus-
tains smoking behavior.?? Thus, the magnitude of

public health harm that is caused by tobacco is
inextricably linked to its addictive nature.
There is a continuum of risk for products that

deliver nicotine, ranging from the most harmful
combusted products (e.g., cigarettes) to medicinal

nicotine products. As the most widely used to-
bacco products, cigarettes are the leading cause
of preventable death and disease in the United

dence regarding “the risks and benefits to the
population as a whole, including users and non-
users of tobacco products,” along with “the in-
creased or decreased likelithood that existing

users of tobacco products will stop using such
products” and “the increased or decreased likeli-

hood that those who do not use tobacco products
will start using such products.”*?
Simulation models can be used to project the

potential population-level effects of regulatory
actions."* The purpose of this analysis is to

quantify the potential public health effects of
enacting a regulation in the United States that
makes cigarettes minimally addictive by setting



Table 2. Projected Cumulative Number of Smokers in the Baseline Scenario
Who Would Not Initiate Smoking in the Policy Scenario.*

Year

2025
2030

2040
2050
2060

2070
2080
2090
2100

Cumulative Reduction in Number of New Smokers

5th Percentile

0.6
1.1

2.0
2.9
A

4.9
5.9
7.0
8.0

Median

millions of persons

2.4
4.3

8.1
12.0
16.0

20.2
24.4
28.7
331

95th Percentile

4.5
8.2

15.6
23.2
31.0

39.0
47.2
55.6
64.1

Table 3. Projected Cumulative Number of Tobacco-Related Deaths Averted and Life-Years Gained after the Implementation

of a Nicotine-Reduction Policy in 2020.*

Year

2025
2030
2040

2050
2060
2070
2080

2090
2100

Tobacco-Related Deaths Averted

5th Percentile

0

0.1
0.3
0.5
0.7
0.9
1.3
1.7
2.2

Median

0.1
0.3
0.9
| iy,
2.8
4.2
5.6
7.1
8.5

0.1
0.5
1.4
2.8
4.3
6.2
7.9
9.6
11.2

95th Percentile

millions

5th Percentile

0.2
0.8
2.5
4.8
7.8
11.6
16.5
23.3
31.6

Life-Years Gained

Median

0.4
1.6
6.8
17.0
33.1
54.4
79.6
106.7
134.4

95th Percentile

0.7
'Y
11.5
28.9
53.9
84.7
118.0

150.8
183.0

* The projected outcomes are based on the implementation of a nicotine-reduc-
tion policy in 2020. Estimates have been rounded to the nearest 100,000.

* Estimates have been rounded to the nearest 100,000.
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TABLE 2—-Support Among Blacks for Banning Cigarettes With Menthol: United States, 2009

BANNING MENTHOL IN CIGARETTES |

5. Ahijevych K, Garrett BE. Menthol pharmacology
and its potential impact on cigarette smoking behavior.

Percentage of Sample Support Ban on Menthol Support Ban on Menthol,

Demographic Variables (Unweighted) (Weighted), % (95% Cl) AOR (95% CI)

Overall (n=303) 75.8 (70.9, 80.7)

Smoking status**
Never smoker 64.4 834 (78.0, 88.8) 3.83 (1.74, 8.45)
Former smoker 178 71.4 (57.7, 85.1) 1.95 (0.74, 5.15)
Current smoker (Ref) 17.8 52.8 (394, 66.2) 1.00

Age, y
18-24 (Red) 12.5 875 (78.1, 96.9) 1.00
25-44 31.0 77,6 (70.0, 85.2) 0.58 (0.21, 1.60)
45-64 389 67.1 (56.9, 77.3) 0.39 (0.14, 1.11)
265 17.5 759 (60.3, 91.5) 0.54 (0.15; 1.97)

Education
< High school® 122 625 (43.1, 81.9) 0.61 (0.19, 1.97)
High school diploma/GED 30.0 83.3 (75.3, 91.3) 1.65 (0.71, 3.81)
Some college 30.7 69.4 (59.6, 79.2) 0.66 {0.31, 1.42)
College (Ref) 27.1 78.3 (69.4, 87.2) 1.00

Gender
Women 69.3 809 (74.7, 87.1) 1.74 {(0.95, 3.20)
Men (Ref) 304 69.1 (60.9, 77.3) 1.00

.Note. AOR = adjusted odds ratio; {1 = confidence interval; GED - Graduate Educational Development Exam.

n<30.
**pP<.001.

Nicotine Tob Res. 2004:6(suppl 1)S17-S28.
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» Additional matenial s
published online only. To view,
please visit the journal online
(http://dx.dotorg/10.1136/
tobaccocontrol-2020-056256).
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13. Trimdad DR, Pérez-Stable EJ, Messer K, White MM,

Pierce JP. Menthol cigarettes and smoking cessation
among racial/ethnic groups in the United States. Addic-
tion. 2010:105(sunnl 11:84-04.

Original research

An estimation of the harm of menthol cigarettes in
the United States from 1980 to 2018

Thuy TT Le @, David Mendez

ABSTRACT

Background Menthol cigarettes are thought to
encourage smoking initiation among youths and young
adults and make it more difficult for smokers to quit,
thus increasing cigarette harm. However, no study to
date has quantified the damage that menthol cigarettes
have caused the US population.

Objective To estimate the excess smoking prevalence,
smoking initiation, and mortality in the US from 1980
through 2018 that can be attributed to menthol
Cigareties.

Methods Using a well-established simulation model
of smoking prevalence and health effects and data from
the National Health Interview Survey (NHIS), we first
reproduced the overall US adult smoking prevalence
between 1980 and 2018 (pseudo-R’=0.98) and
associated mortality. Then we re-ran the model, assuming
that menthol cigarettes were not present in the market
over the same period. Finally, we compared both
scenarios to quantify the public health harm attributable
to menthol over the 1980-2018 period.

Results From 1980 to 2018, we found that menthol
cigarettes were responsible for slowing down the decline
in smoking prevalence by 2.6 percentage points (13.7%
vs 11.1% in 2018). Our results also show that menthol
cigarettes were responsible for 10.1million extra
smokers, 3 million life years lost and 378 000 premature

An=the Avwrinms that nariad

menthol report® was submitted to the FDA commis-
sioner and indicated that the availability of menthol
cigarettes in the market harmed public health by
increasing the number of smokers, with resulting
premature death and morbidity.” In 2013 and again
in 2018, the FDA sought public comment, research
results and other information on the impact of
menthol cgarettes on smoking initiation, preva-
lence and other factors to inform regulatory actions
that the FDA might take for mentholated cigarettes.
However, no specific actions for menthol cigarettes
have yet been made.

The conclusions of the 2011 TPSAC menthol
report were supported by a simulation analysis
that compared a projected status quo scenario over
the period from 2010 to 2050 with a scenario in
which menthol cigarettes were not available over
the same time period. To complement that study,
we use the same model as in the TPSAC report
to estimate the public health harm (measured as
excess mortality, smoking initiation and prevalence)
that menthol cgarettes have already caused over
1980-2018, a period similar in length to that in the
TPSAC report. Our analysis puts in perspective the
magnitude of the harm that menthol cigarettes have
already caused in the USA and provides the FDA
with additional information about the potential

'ln—-.-.- Ac &LA'- —-n)--‘—.’

21. Tauras JA, Levy D, Chaloupka FJ, et al. Menthol and
non-menthol smoking: the impact of prices and smoke-
free air laws. Addiction. 2010;105(suppl 1):115-123.

22. Gardiner P, Clark P. The case against menthol
cigarettes. Available at: http://www.fda.gov/downlomds/
AdvisoryCommittees/CommitteesMectingMaterials/
TobaccoProductsScientificAdvisory Committee/
UCM207170pdl. Accessed November 8, 2010,

Modeling the Future
Effects of a Menthol
Ban on Smoking
Prevalence and
Smoking-Attributable
Deaths in the

United States

| David T. Levy, PhD, Jennifer L. Pearson,
MPH, Andrea C. Villanti, PhD, MPH,
Kenneth Blackman, MS, Donna M. Vallone,
PhD, MPH, Raymond S. Niaura, PhD, and
David B. Abrams, PhD

We used a validated smoking sim-_‘

ulation model and data from the
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ABSTRACT

Introduction The US Food and Drug Administration
most recently announced its intention to ban menthol
cigarettes and cigars nationwide in April 2021.
Implementation of the ban will require evidence that it
would improve public health. This paper simulates the
potential public health impact of a ban on menthol in
cigarettes and cigars through its impacts on smoking
initiation, smoking cessation and switching to nicotine
vaping products (NVPs).

Methods After calibrating an established US simulation

20009, USA; model to reflect recent use trends in cigarette and NVP

di777@georgetown.edu
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Accepted 26 July 2021
Published Online First

2 September 2021

use, we extended the model to incorporate menthol and
non-menthol cigarette use under a status quo scenario.
Applying estimates from a recent expert elicitation on
the behavioural impacts of a menthol ban, we developed
a menthol ban scenario with the ban starting in 2021.

A simulation mode

1516

to implement a nationwide ban on menthol in
cigarettes and cigars.'* A stronger evidence base is
urgently needed about whether such a ban would
improve public health.

A small body of research has examined the

117

Brief report

» Additional supplemental
material is published online
only. To view, please visit the
journal online (http://dx.doL
org/10.1136/tobaccocontrol-
2021-056748).
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Consequences of a match made in hell: the harm
caused by menthol smoking to the African American
population over 1980-2018

David Mendez, Thuy TT Le @

ABSTRACT

Background For many years, national surveys have
shown a consistently disproportionately high prevalence
of menthol smokers among African Americans compared
with the general population. However, to our knowledge,
no prior study has quantified the harm that menthol
smoking has caused on that population. In this work, we
estimate the public health harm that menthol cigarettes
have caused to the African American community over the
last four decades.

Methods Using National Health Interview Survey

data, we employed a well-established simulation model
to reproduce the observed smoking trajectory over
1980-2018 in the African American population. Then, we
repeat the experiment, removing the effects of menthol
on the smoking initiation and cessation rates over that
period, obtaining a new hypothetical smoking trajectory.
Finally, we compared both scenarios to calculate the
public health harm attributable to menthol cigarettes
over 1980-2018.

Results Our results show that menthol cigarettes

were responsible for 1.5 million new smokers, 157 000
smoking-related premature deaths and 1.5 million life-
years lost among African Americans over 1980-2018.
While African Americans constitute 12% of the total

US population, these figures represent, respectively, a
staggering 15%, 41% and 50% of the total menthol-
related harm.

avoided if menthol cigarettes were banned from the
market; and while other studies® >~ have addressed
the historical causes that have made menthol the
preferred choice of cgarette products among
African Americans, to our knowledge, no prior
study has quantified the health harm that menthol
smoking has already inflicted on that population.

Following a recent study'’ that calculated the
health damage caused by menthol smoking on the
entire US population over 1980-2018, the current
work estimates the share of such harm borne by the
African American community, and its disproportion
compared with the total menthol toll in the USA.
Our results may be helpful to the Food and Drug
Administration as they continue evaluating the
benefit of a menthol ban.

METHODS

We used the same simulation model and calibration
process as in the Le-Mendez article'” with param-
eters specific to the African American population.
The model formulation, definition of model param-
cters and how some parameters were calculated
were thoroughly described in Le-Mendez’s work."”
The African American-specific parameters were
taken from several data sources described below
and summarised in online supplemental table Al.

L - 1 4o Tt “r

potential impact of banning menthol in cigarettes.
projected that a menthol ban
would have major impacts on smoking prevalence
and smoking-attributable deaths. However, that
model simulated a ban starting in 2010 and did not
consider the impact of switching to nicotine vaping
products (NVPs, also known as e-cigarettes). Addi-
tionally, recent evidence finds that a menthol ban
would likely increase smoking cessation, with more
limited evidence of reducing smoking initiation and
switching from smoking to other products.'® To
better gauge the potential impact of a menthol ciga-

"ubuAdos Aq paydelold "eanes
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 Nicotine reduction

* Menthol ban in combustible products with and without
reduced risk products with menthol
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Modeling cigarette smoking disparities between people with and without opiics
serious psychological distress in the US, 1997-2100
Qin Xi*"°, Rafael Meza “, Adam Leventhal °, Jamie Tam "
* Department of Public Health and Primary Care, University of Cambridge, Cambridge, UK
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ARTIGLEE I'N KO ABSTRACT
Keywords: Cigarette smoking rates are significantly higher among people with serious psychological distress (SPD)
Smoking compared to the general population. US simulation models that project future smoking disparities by SPD status

Tobacco use

could inform policy interventions, but have not been developed.
Health policy

Sertinin peyehilogial diuress .We calibre.lted two compartmel?tal model.s to the National Health. Intervievs:r Survey 1997-2018 for populations

Health disparity with and without SPD, calculating smoking prevalence, mortality, and life-years lost by SPD status under

Mental health different scenarios from 2023 to 2100.

Serious mental illness Under the Status Quo, smoking prevalence among women with SPD falls from 27.0% in 2023 to 10.7% in 2100
(men: 30.1% to 12.2%). For women without SPD, it declines from 9.4% to 3.1% (men: 11.5% to 4.0%). The
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