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FDA’s 2017 Policy Shift

= Endorsement of harm reduction and the continuum of risk

» Policy: encourage cigarette smokers to switch to less risky
products

» Drastically reduce nicotine to minimal levels to force the
migration of cigarette smokers and reduce initiation
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1. Background

on Nicotine Content

FDA is particularly
interested in comments
about the merits of nicotine
levels like 0.3, 0.4 and 0.5
mg nicotine/g of tobacco
filler, as well as other levels

of nicotine.”

Source: Fed. Reg. Vol 83, No. 52/11820
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‘A 2013 survey paper noted that researchers
initially estimated that reducing the total nicotine
content of cigarettes to 0.5 milligrams (mg) per
rod would minimize addictiveness and that a
‘more recent analysis suggests that the
maximum allowable nicotine content per
cigarette that minimizes
addiction may be lower.”

Source: Fed. Reg. Vol 83, No. 52/11819

“We specifically request comment regarding
this paper’s conclusions...”

Source: Fed. Reg. Vol 83, No. 52/11819
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ANPRM Nicotine Content Focus
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Reducing the nicotine content to make cigarettes

less addictive
Neal L Benowitz,' Jack E Henningfield”

ABSTRACT
Nt s gy ackd fue and s primarily resporsibie
for T meienane of dgarene smoking. b 1994,
Berwomitz and Herrimgiet] proposed e iddes of fereral
reguietion of Fee ricole coment of doaeties such i
e ricotine conent of dgaenes wasd be edoced cver
e, resltiong i lower ke of mipctie aed 2 lower
vl of oo dependence. Viben micoine lewls get
ey o, digereties would be much s addicive. As 2
resa, Tener young peogie who expedment Wi
cigareties woud becme addicied 2dufl swokers and
previonsly addcied smoles wodld find it estier 10 gt
smoiting when Ty allampil 1o do so. T regulacey
sutodly 1o promdgete sach 2 public healh stakegy
was provided by 1he Family Smoking Prevention and
Tobeon Contrdl AL Mough § predudes ‘educdng
rioine 10 28, T 201 does o provibi The Food and
Drug Adwisistration fom g sandards for dgametie
rioie conen Tial would preveni Them fom being
capabie of causing sddiction. This e 1
assogliors ipil i 2 ricotee reducion sraegy,
examinns T avaiible date on P feashilty and mley
of ricae rdudion, aod ducsse T pubic
education, suveilance snd suppon sendoss Pt would
e rreerded for 102 ivplemeniation of suth 2 policy.

INT RODUCTION

Nicotine: & the highly addicsive mbacco consitment
thaz & primarily responsibie for the mantenance of
cigare® smoking. Our sodety values persomal
freedam of choie: howeves, aldiction undermines
freedam of choice with respect @ smpping ar not
sopping the we an addicse drug. When nicatine
addicson develops, it & difficuk = sop using
tobaco producs. Farthermars, while adolesens
and young aduks may have a general swareness of
the risks of Cigaete smoking, they underesimas
the harm and the addicsive nzure of cigamie
smoking.' ¥

RATIONALE
The genenal sim of 2 nimdne reducson policy is 1o
make Sgaremes nonaddicsve, m that novie
smokers will not gamsison fom experimental ar
acakona smoking to addidion and so tha the
smoker can be guly fre 1o consider the benefis
versus risks of smaking or nat smeking and to then
ac an their decison o quit if that & their chaice.
The idea i to reduce the mcotine content of cigar
emies aver Gme, resuking in a lower inake of nic
tine and a lower level of nicogne dependence untl
the damage is reached at which the cigareaes do not
produce reinfrang and ather effeas tha swtan
addicgon. Such a palicy ix conssers wich WHO's

an Tohacco Comtral fthe

Tabaco Teag’) thie has been raified E

conmibue 1o 2 regulaory framework o red
dependence patential af tabacan produgs.”
Tohaccn company documents  suppa
comcepe of mimane reduction to rednce ¢
ence: T reduce the nimane per dgarese
as possile and thos sarify the trend of o
demand ... might end in desroying the 1
habit in alarge number of consumers and
W ever being amquired by new smokes.
additional documents descrite warious app
t0 ensuring tha nimdine level—and the &
form of niotine in particlir—i opsm
maimain mbaco product addiciveness ®

THE NATURE OF REDUCED NICOTINE
CIGARETTES

Lowering the nicotine conwnt of Sgareme:
fernt from designing cigareges that have la
tine delivery x wmsted by cigarmte s
machines. The laeer types of dgareae, ana
tised & ‘low twr and manane’ ar ght o
generze low yields in machine tests due e
femures such s 2 hser mm of cigarem
increased vereilifon and other facors, b
invohe reducing the nicotine conent of th
eme tohacca.? 7 Smokers of such parport
yield cgarerss are exsily able 10 cnmpen
these lawyidd dgaeres by mking

mare fraquens pufk, '\lnchng the vl
with their fingers or ligs andlor smokin
cigaemes per day’ © Rednced nioodine
cigamtes an be designed similarly to regal
emes, vcepe for the lower nicotine conene
nimgne content is decreased in cigareme ok
would he exmemely difficalt or imposs
absarh substantial kewk of nicotine by s
cigamres more intensivly fie, by compe

smaking” %)

THE REDUCED NICOTINE CONTENT CIGAF
PROPOSAL

A gradual reducson of nimsne levds of ci
was propossd by Benowiz and Henning
199417 Whereas dhis propasal emvissaned &
tion to non-addicing niotine dosage lewd
decade or langsr, rewm rmeanch sndie
reduced nicotine content & garetes to aid
comation hane raised the possiilie dhat me
lowering of nintine conent might be equ
mare cffecive " A reduced nicotine ©
policy would have to apply to all manod
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The More Recent Analysis

Jduosnuep oyny 1duosnuepy Joyny jdussnuep Joyiny

jdussnuey Joyiny

E-. Altria

Author manuscript
Tob Conirol. Author mamseript, available in PMC 2015 October 24

Published in final edited form as:
Tob Conmrel. 2010 October ; 19¢5): #1-10. do1:10.1136/1c.2009.035564

4 HHS Public Access

Nicotine Reduction Revisited: Science and Future Directions
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Abstract

Regulation of nicotine levels in cigarettes and other fobacco products is now possible with the
passage of the Family Smoking Prevention and Tobacco Congol Act (FSPTCA) in 2009 giving
the U S_ Food and Drug Administration authority to regulate tobacco products, and with Articles
9-11 of the Werld Health Organization Framework Convention on Tobacco Control [1-2] Both
regulatory approaches allow establishing product standards for tobacco constiments, including
nicotine The FSPTCA does not sllow nicotine levels to be decreased to zero, although FDA has

o yields to very low, pr levels. The proposal
o reduce levels of nicotise 10 a level that s now-sddicing was eriginally suggested i 1994.[3]
Redncrion of nicotine in tobacco products could potentially have a profound impact on reducing
tobacco-related morbidity and mortality. To examine this issue, two meetings were convened in
the United States with non-tobacco-indusTy scientists of varied disciplines, tobacco conzol
policy-makers and repressmatives of government sgencies. This amicle provides an overview of
the curent science in the area of reduced micotine content cigarettes and key conclusions and
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* The paper makes no attempt to identify
a nicotine threshold of addiction.

= Expressed optimism that a threshold
level “will eventually be identified.”

= Recognized that “developing practical,
scientifically supported
recommendations about nicotine levels
in tobacco products involves filling
gaps in knowledge in diverse areas.
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Where Did 0.3, 0.4, or 0.5 Originate?

University of Califonia, 5an Francisco
San Francisco, CA 94110

Marional Institute on Drug Abuse

Baltimore, M} 21224

ESTABLISHING A NICOTINE THRESHOLD
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cigarette should be conceived not as a product butas a
package. The product is nicotine, . . .
vond question the most optimized vehicle of nicotine

and the coarette the moe
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JOURMAL «

w NEW EMNGLAMD
MEDICINE

Near L. Benowrrz, M.I).

Jack E. Hesnmoriern, Pu.D.

FOR ADDICTION

most smokers is well established.* Once a person is
addicted to nicotine, quitting smoking is difficult, and

more than 90 percent of the smokers who try to quit

“an absolute limit of 0.4 to
0.5 mgq of nicotine per
cigarette should be adequate

to prevent or limit the
development of addiction in
most young people”

A3 L HEME A §IHEESHULD LEVEL UF IYICOTINE

Smoke is be- IN’TA.KB AssociATED WITH AD‘DIC’I’ION’

Antimnized dicnoncar Al mealte 1000 Damces cem Wiacdden AJdd:
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Where Did 0.3, 0.4, or 0.5 Originate?

= Based analysis on work by Shiffman 1989 & 1990

= Assumed “chippers” are not addicted thus implicitly assumed a threshold of addiction

= Normalized biomarkers of exposure of chippers (5 mg nicotine/day) to a daily
measurement for daily cigarette smokers

= Assumed 30 cigarettes per day

= Assumed 40% “bioavailability” (yield)

5 mg nicotine day , 0.42 mg nicotine
, <+ 40% yield = :
day 30 cigarettes cigarette
0.42 mg nicotine 1cigarette 0.6 mg nicotine
cigarette 0.7 g tobacco g tobacco

E % Altria Altria Client Services | Donna Smith | September 17, 2018 | Final | TSRC 2018 | 7
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A More Realistic Calculation

= Accept the chipper hypothesis at face value

» 14.1 cigarettes per day on average (MMWR, 2016)

= 20% nicotine yield — HCI (Ding et al., 2017)

5 mg nicotine day , 1.78 mg nicotine
_ + 20% yield = .
day 14.1 cigarettes cigarette
1.78 mg nicotine 1cigarette 2.5 mg nicotine
cigarette 0.7 g tobacco g tobacco

E-. Altria
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There Are No Consensus Criteria for
Diagnosing Nicotine Addiction

= Surgeon General (2010) Sl Sl
3 :IL‘. No (:‘gl\;_ltn;-ri :ILIT_Z\-‘I(:_R{ I\L.ll\::
- “The Crux Of u nderstanding the for Smoking-Attributable Disea:

pathophysiology of tobacco addiction and its
measurement ... continues to evolve, and
significant gaps in research are evident.”

A Report of the Surgeon General

= “There is no established consensus on
criteria for diagnosing nicotine addiction”

Source: Centers for Disease Control & Prevention, How Tobacco Smoke Causes Disease: The Biology and
Behavioral Basis for Smoking-Attributable Disease: A Report of the Surgeon General (2010)

Eq Altria
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ANPRM Treats Donny et al. as the Pivotal

Study on VLNC Cigarettes

= Authors’ Conclusions:

- “In this 6-week study, participants assigned to
cigarettes with 2.4 mg of nicotine or less per
gram smoked 23 — 30% fewer cigarettes per day
at week 6 than did participants assigned to
cigarettes with 15.8 mg per gram.”

- “The cigarettes with the lowest nicotine content
(0.4 mg per gram) reduced dependence
according to both measures used in this study.”

Eq Altria

Altria Client Services

SPECIAL ALTICLE

Randomized Trial of Reduced-Nicotine
Standards for Cigarettes
ny, Ph.D, R arn

P We onucmd 2 double-tlind,
and Jaly 2004 ar 10 sies. Bl

Moms  Awe] of £40 parricp Ewzek
‘smsly. Doaring week 6, the average narmber of dgamres smoked per day was lower
pens randamiy 2ssigned o dganeEs o 4,13 or 04 mg o

s
sy, jcorine cgarens
ez e axpasre nd dependmes and the namber of dEnones eoked.
{Pancid by the Hatond lusckese on Dreg Abwse and the Food and Drug Adminis-
rarion Cen T Tobacco Prodects: ClinicalTrials pov nember. HCTHGEIETS)
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I How the ANPRM cites Donny et al. (2015) I

= “During the sixth week of the study, the average number of cigarettes
smoked per day was lower for participants randomly assigned to
cigarettes containing 2.4, 1.3 or 0.4 mg of nicotine per gram of tobacco
... than for those assigned to their usual cigarette brand or those
cigarettes containing 5.2 or 15.8 mg/gram ...”

* “Those participants using cigarettes with the lowest nicotine content
(0.4 mg per gram nicotine/gram of tobacco filler), demonstrated
reduced dependence, and use of reduced nicotine cigarettes, including
the VLNC cigarettes, with minimal evidence of withdrawal-related
discomfort or safety concerns.”

E Altria Altria Client Services | Donna Smith | September 17, 2018 | Final | TSRC 2018 | 11
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Important Caveats

» One primary outcome — Cigarettes per Day at week 6

= According to protocol, study is sufficiently powered to detect differences in
cotinine, FTND and withdrawal — based on results from Hatsukami 2010

= All comparisons made in relation to test cigarettes NOT participants’ own brand
(except CPD).

= QSU was administered in relation to the research cigarettes instead of the
participants’ own brand (e.g., craving for test cigarette).

= Nardone (2016) reported a 78% incidence of noncompliance

E Altria Altria Client Services | Donna Smith | September 17, 2018 | Final | TSRC 2018 | 12
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There Are No Differences Between Any
Nicotine Content Groups and Baseline in CPD

A

Total Cigarettes Smoked {naf day)

—i— Usual brand
—a— 3Emgg
——5Imglg
14 mgfg
1img/g
04 mgfg

——04 mg/g hightar

G
Baseline Wkl Wk o whk3 Wk 4

Wk 5 Wk

Source: Donny et al. 2015
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A Closer Look At Dependence Measures

» The authors report a “significant”
difference between the lowest
nicotine delivery cigarettes and
the higher models.

» They do NOT assign any clinical
relevance to these statistical
differences.

» “[c]hanges of about 0.5 units in
the [FTND] would not be
expected to have any clinical
importance for cessation.”

Eq Altria

Altria Client Services

(5) Cigarette prohibition and the need for more
prior testing of the WHO TobReg's global

nicotine-reduction strategy

E'.l]' Lynn T Kodowski

OPEN ACCESS

T cpre=o, 3 wbeesa miases = spossc

o FRODU
BEGULATION (TOEREG] ADVISORY MOTE

4.5
4.0
3.5
3.0
2.5-
2.0
1.5-
Li-
0.5+
0.0-1

Fagerstrém Test for Micotin e Depen den ce
fiota | score [witho ut no. of cigareties | day])

B

Source: Donny et
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A Closer Look At Withdrawal Measures

o

Cuestionnaire on Smioking Urges

[total soore

434

iy

[ Baseline g WkE [Abstinence
assessment

Uswal 158 52 24 13 0.4 o4
Brand mglg mgls mglz mals  malg rn!_:fE
i5

Tar

Source: Donny et al. 2015.

= QSU administered in relation to 15.8 mg nicotine/g research cigarette NOT Usual Brand

= Every single SPECTRUM® model is significantly different from participants’ own brand

Altria Source: Tables S31-S33 of Supplemental Materials to Donny et al. 2015.

Altria Client Services
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A Closer Look At Withdrawal Measures

= Typically, the QSU and MNWS co-vary

» No differences in MNWS were observed between research cigarettes

CQuestionnaire on Smoking Urges
[total soorey

i

304

[ Baseline P WkE [@Abstinence

0.4

mE/E

Hi;gh
Tar

s

Mimesota Nicotine Withdrawal Scale
[total score

[ Basebne W WkEe [OAbstirencs
assessment

15.8 5.2 14 13 0.4
mgls mglg mglg mgfg  mglg  mgle
High

Source: Donny et al. 2015
Altria

Altria Client Services
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Analysis of Recent VLNC Cigarette Literature

o

* This analysis
demonstrates that, in
most measures, across
multiple studies 2.4
mg/g is not different
than 0.4 mg/g.

Source: ALCS Comments to FDA’s ANPRM on Nicotine

Altria

Altria Client Services

NRC102 [NRC200 ] NRC200] NRC400 | NRGE00
icotine content (mg/g
Study Measure Area 0.4 1.3 24 5.2 15.8
Donny 2015 |Total CPDat week 6 [¢3)]
Donny 2015 |Total CPDat week 6 - [e5)]
Donny 2016 _ | Total GPDat w eek 6 - non-menthol [e50]
Donny 2015 CPD at week 6 CrD
Donny 2015 [ Nonstudy cig use
Donny 2015 | Quit attermpt 30 day follow -up Quat
Donny 2015 | CPD 30 day follow -up [¢5)0]
Donny 2015 Urinary total NE Exposure
Donny 2015 | Urinary NNAL Exposure
Donny 2015 Expired CO at w eek 6 Exposure
Donny 2015 | CO boost after 1 cigaretie Exposure
Donny 2015 | Total puff volume
Donny 2015 Perceved nicotine level Subjective
Donny 2015 | CPD @S6/pack Behavior
Donny 2015 WISDM _ w eek 6 Dependence
Donny 2015 erstrom—week 6 dence
Donny 2015 MNWS — week 6 (total & max) dence
Donny 2015 QSU (total)—w kb Dependence
Donny 2015 | QSU (fotal)_w ki - abstinence Dependence
Donny 2015 | QSU(factor 1)-wkb - absfinence | Dependence
Donny 2015 QSU(factor 2)—w kb - abstinence Dependence
Smith 2017 Esti CPD @$4, $10/pack Behavior
Smith 2017 Estimated CPD myal:k Behavior
Smith 2017 Smoke 0 CPD @>$0/pack Behavior
Smith 2017 Quit in 1 year if only product opfion| Behavior
Smith 2017 Omax (max $/day wil spend) Behavior
Smith 2017 Intensity (CDPif free) 3ehavior
Smith 2017 Breakpoint (low est price to 0 OFD) 3ehavior
Weight
Threshold
Threshold
Threshold
Dependence
i Dependence
i Dependence
i Behavior
Higgins 2017 | Direct test of preference Behavior
Faulkner 2017 | Craving and w ithdraw al reducti D
Faulkner 2017 | Positive or negative affect Dependence
Faulkner 2017 | Sustaned attention Performance
Faulkner 2017 JlLiking Dependence
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Comments to the ANPRM Docket from Donny

= “Available data suggest that nicotine should be reduced to a maximum of 2.4 mg/g and
that there are likely to be additional benefits to decreasing content to <0.4 mg/g.”

= “Similarly, although most smokers cannot discriminate between cigarettes with 2.4 and 0.4
mg/g, some can, suggesting that reducing nicotine content to <0.4 mg/g may impact more
smokers.”

= “Reducing nicotine content to <0.4 mg/g of tobacco will likely maximize the net benefits to
the population”

» “These data suggest additional benefits to public health for establishing a standard of <0.4
mg/g”

= “To minimize the likelihood of compensation...FDA should reduce nicotine as low as

possible” _
Dr. Eric Donny

Professor
Department of Physiology & Pharmacology
Social Science & Health Policy

Wake Forest School of Medicine
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FDA Minimizes Unintended Consequences

= Compensation

oY U.S. FOOD & DRUG

ADMINISTRATION

- “According to studies involving very low
nicotine cigarettes ... researchers expect
there would be little or no compensatory

smoking.” H
Source: Fed. Reg. Vol 83, No. 52/11829
AN N
“FDA expects ... the nicotine level in | \

cigarettes would be self-limiting (e.g., N
smokers would be unable to obtain their

nicotine dose from cigarettes no matter how

they smoke them) and eventually would stop

trying to do so, making it easier for smokers

to make more successful quit attempts...”
Source: Fed. Reg. Vol 83, No. 52/11824

. =
E % Altria Altria Client Services | Donna Smith | September 17, 2018 | Final | TSRC 2018 | 19

Altria Client Services



I FDA Minimizes Unintended Consequences I

oy U.S. FOOD & DRUG

ADMINISTRATION

= Consumer Impact

- Will consumers believe VLNC

cigarettes are safer? H
~
- What are the consequences of |
. . o
withdrawal effects on a population N

level?
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ANPRM Suggests that the Agency Should Rely on
‘Best Available Science”

ﬁ Altria

Altria Client Services
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“Therefore, FDA hypothesizes that
making cigarettes minimally addictive
or nonaddictive, using the best
available science to determine a level
that is appropriate for the protection of
the public health, would significantly
reduce the morbidity and mortality
caused by smoking.”

Source: Fed. Reg. Vol 83, No. 52/11821

plY U.S. FOOD & DRUG

ADMINISTRATION
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I Best Available Science? I

» Studies referenced in ANPRM are from a small group of researchers
and none involve a nationally representative cohort of smokers

= Significant scientific gaps exist within these studies
» Full data sets and original protocols are unavailable to date
= No access to research cigarettes

» Dozens of clinical studies are currently being conducted
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I On What Science Should the Agency Rely? I

= Weight of Evidence analysis of well-conducted studies by multiple
stakeholders

= Analyses in real-world conditions
- lllicit products
- Availability of sensorially acceptable VLNC products
- Long term effects
- Nationally representative

= Studies using the continuum of risk and FDA framework in their design
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10WA DEPARTMENT OF JUSTICE
OFFICE OF THE ATTORNEY GENERAL

Advance rotice of proposed ulemaking
Tobacco Product Standard for Nicotine Level of Combusted Cigarettes.

We are responding to the request for comment on the advanced notice of propased rule-making
[ANPRM] for 2 tabacco product standard for the nicotine level in combusted cigarettes’. We
welcome the oppartunity to provide advice at this stage

In the professional public health community, there is a wide range of views on the merits, practical
wiability, and likely consequences of introducing  rule to reduce nicotine levels in cigarettes, and
possibly in ther combustible tobiacca products. Views range through 2 spectrum embracing:

E-. Altria

Altria Client Services

Policy On Which Everyone Can Agree

Letter from the AG of lowa in response to
the nicotine ANPRM

Signed by the AG and 17 Public Health
scientists — including Eric Donny

Comments focus on the availability of
alternative nicotine-containing products as
a more appropriate means of achieving
public health goals

Altria Client Services | Donna Smith | September 17,2018 | Final | TSRC 2018 | 24



