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Background
Controversy surrounding safety claims

s . August 2015 (gﬂ Royal College
Public Health \ 0.7 of Physicians
England

Protecting and improving the nation’s health

‘...the hazard to health
arising from long-term
vapour inhalation from the

E-cigarettes: an evidence update
A report commissioned by Public Health

England ) ;
° e-cigarettes available today
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There has been an overall shift towards the
Inaccurate perception of EC being as
harmful as cigarettes [...] in contrast to the
current expert estimate that using EC is
around 95% safer than smoking.

April 2016




Background

Controversy surrounding safety claims
THE LANCET s

E-cigarettes: Public Health England’s evidence-based confusion

Last week, Public Health England (PHE) reported what
it described as a “landmark review” of evidence about
e-cigarettes. The headline in their press release quoted
their top-line finding—"E-cigarettes around 95% less
harmful than tobacco”. Kevin Fenton, Director of Health
and Wellbeing at PHE, commented that, “E-cigarettes
are not completely risk free but when compared to
smoking, evidence shows they carry just a fraction of
the harm”. Indeed, the 95% figure was widely picked
up in news media. The BBC, for example, reported with
certainty that “E-cigarettes are 95% less harmful than
tobacco”. S0 what was the allegedly “game-changing”
evidence that e-cigarettes are so safe?

In the “evidence wpdate” published by PHE,
written by Ann McNeill (King's College London) and
Peter Hajek (Queen Mary University of London), the
safety of e-cigarettes “in the light of new evidence”
is summarised in this way: “While vaping may not be
100% safe, most of the chemicals cawsing smoking-
related disease are absent and the chemicals that are
present pose limited danger. It had previously been
estimated that EC [e-cigarettes] are around 95% safer
than smoking (10, 146). This appears to remain a
reasonable estimate.” The headline condusion of the
PHE report was a judgment relying on two references
from 2014. One (reference 146) was a briefing report
to the UK All-Party Parliamentary Group on Pharmacy.
The other (reference 10) was a paper by David Nuttand
colleagues published in European Addiction Research. It
is from this paper that the 95% figure derives. McNeill
and Hajek are clear about the importance of this work:
“There is a need to publicise the current best estimate
that using EC is around 95% safer than smoking.” PHE
immediately acted on this recommendation. But with
undue haste.

It is worth reading the paper on which FHE has
based its latest advice carefully. Nutt and colleagues
describe how the Independent Scentific Committee
on Drugs, which Nutt founded in 2010, convened an
international expert panel to consider the “relative
importance of different types of harm related to
the use of nicotine-containing products”. During a
two-day workshop in July, 2013, the panel met in
London to review the context of perceived harms from
nicoting products, the range of products {induding

weerw thebncet com Vol 386 August 29, 2005

“electronic nicotine delivery system products”), and
the criteria of harms. The group scored the products
for harm, and weightings were applied to the results.
Based on the opinions of this group, cigarettes were
ranked as the most harmful nicotine product with a
score of 99-6. E-cigarettes were estimated to have
only 4% of the macimum relative harm. It is this result
that yields the “25% less harmful® figure reported
last week.

But neither PHE nor McNeill and Hajek report
the caveats that Nutt and colleagues themselves
emphasised in their paper. First, there was a “lack of
hard evidence for the harms of most products on most
of the criteria”. Second, “there was no formal criterion
for the recruitment of the experts”. In other words,
the opinions of a small group of individuals with no
prespecified expertise in tobacco control were based
on an almost total absence of evidence of harm. Itis
on this extraordinarily flimsy foundation that PHE
based the major condusion and message of its report.

The stidy led by Nutt was funded by Euroswiss
Health and Lega Iltaliana Anti Fumo (LIAF).
Riccardo Polosa, one of the authors of the Nutt paper,
is the Chief Sdentific Advisor to LIAF. In the paper, he
reports serving as a consultant to Arbi Group 5rl, an
e-cigarette distributor. His research on e-cigarettes is
currently supported by LIAF. Another author reports
serving as a consultant to manufacturers of smoking
cessation products. The editors of the journal added
a note at the end of the paper wamning readers about
the “potential conflict of interest” assodated with
this work.

Tobacco is the largest single cause of preventable
deaths in England—e-cigarettes may have a part
to play to curb tobacco use. But the reliance by
PHE on work that the authors themselves accept is
methodologically weak, and which is made all the
more perilous by the declared conflicts of interest
surrounding its funding, raises serious questions not
only about the condusions of the PHE report, but also
about the quality of the agency’s peer review process.
PHE claims that it protects and improves the nation's
health and wellbeing. To do so, it needs to rely on the
highest quality evidence. On this occasion, it has fallen
short of its mission. = The Lancet

For the Fublic Heasth England
report see s v gov ity
Frmmment]
pebiications/e-ciganettes-an.
evidence. update
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The E-Cigarette Debate: What Counts as Evidence?

Two major public health evaluations
of e-cigarettes—one from the Na-
tional Academies of Science, Engi
neering, and Medicine (NASEM), the
other from Public Health England
(PHE}—were issued back to back in
the winter of 2018. While some have
read these analyses as broadly con-
providing support for the
view that e-cigarettes could play a
role in smoking harm reduction, in
every major respect, they come to

sistent,

whatthe cudtme suggests in terms
of public health policy. How is that
possible?

The explanation rests in what the
2 reports see as the central challenge
posed by e-cigarettes, which helped

Amy Lauren Fairchild, PhD, MPH, Ronald Bayer, PhD, and Ju Sung Lee, MHA

See also McKee, p. 965.

In September 2018, the Food
and Drug Administration
(FDA) launched a $60 million
campaign targeted at adolescents
who had used or might be
tempted to use e-cigarettes.
Employing graphic imagery,

worm-like creatures crawling un-
der the skin and into the lungs and
brains of otherwise blemish-

free adolescents. The ads sound an
urgent waming: “There is an ep-
idemic spreading” and “‘vaping can

put dangerous chemicals into your

of Science, Engineering, and
Medicine (NASEM) that it had
commissioned.”

The FDA approach could not
stand in sharper contrast with the
Public Health England (PHE)
strategy. For PHE, which has

evidence provided additional
support for a national policy in
which e-cigarettes had become
an official part of a campaign to
address morbidity and mortality
from tobacco smoking. In Oc-
tober 2017, England’s expert

to determine unted agevi 3
dence. For NASE] halrdx ﬁyldéﬂae‘hhn L“‘:l]lh agen)
was how to j ocp sgofins

from the potential u:k: of axposura
to nicotine amJ u I;
or from the ri $\ ki m
bustible cigarettes through renorm-

tion. A precautiona
wasimperative

could speak mom:m
question of causality paramount. For
PHE, the priority was how to reduce
the burdens now borne by current
smokers, burdens reflected in mea-

surable patterns of morbidity and
mortality. With a focus on immediate

harms, PHE turned to evidence that
was “relevant and meaningful.”
Thus, competing priorities deter-
mined what counted as evidence when
it came to the impact of e-cigarettes
on cument smokers, nonsmeking by
standers, and children and adolescents.
A new clinical trial dcnmslvalm the
efficacy of e<igarettes as a
tool makes understanding how values

) cessation

and framing shape core questions and
condlusive evidence imperativ mJ
Public  Heaith. 2019;109:1000-1006.
doi:10.2105/AJPH.2019.305107)

1000

Perspectives From the Social Sciences

The agency’s “Don’t Get Hacked”

L.lmq iom u:)j

T ( mania Or per-

sonality h;.ckm in which gicotine
Smab[

a chatbot (Figure A, available as a
supplement to the online version of
this article at http://www._ajph.
org). The approach was a muscular

Re

counter to e-cigarette advertising
that blurred the boundary between
an addicive product and andy or

cereal (Figure
Making tl

to e-cigarettes remarkable is that,

when he took office, FDA

Commissioner Scott Gottlich

sforceful challenge

announced a new approach to
tobacco control. A continuum of
risk would define FDA policy:
products involving lesser harms
should edge out deadly com-
bustible products. In making
this sharp turn, the FDA was
responding not only to a per—
ceived epidemic of youth vaping
but also to an evidence review

from the National Academies

Peer Reviewed  Fairchild et al.

with an e-cigaltte” (Figurdi3),

« Recfir Madness, JPHE has also produced guides on
é dhr, o er
.

vap1 t o
this dndlv\l\ on the divide that
m\ the United States and
ml, England is in fact a
lnbal outlier on the question
of e-cigarettes. Australia’s national
for ex-

science research agency,
ample, has taken a very different
stance and maintains a ban on
nicotine sales.* Indeed, some have
argued that, at its very origins,
funds from the tobacco industry
tainted the English conviction that
people “smoke for the nicotine but
die from the tar.”5,6(p1431)
Underpinning the 2 ap-
proaches are very different takes

on the evidence. The 2 agencies
issued their evaluations of the
evidence nearly back to back in
the winter of 2018. Some have
read the:
consistent, providing support

analyses as broadly

for the view that e-cigarettes
could play arole in smoking harm
reduction. Yet, in every major
respect, they come to very dif-
ferent conclusions about what
the evidence suggests in terms
of public health policy. The
differences between the 2 reports
tum on the profoundly important
question of what should count as
evidence for policymakers.
Fundamentally, the 2 reports
differed on whose risk was to be
‘oiffn priority. For PHE, the
celtal public health concern was
how to protect the health of
current smokers. For the United
States, the pivotal issue was the
protection of children and non-
smokers—innocent bystanders.
The formulation of the questions
and inclusion and exclusion eri-
teria is always a value-based
process. Understanding these
different values is critical to
mapping the politics of smoking
harm reduction as debate in-
tensifies about disruptive high-
impact nicotine products like
Juul which has been at the
center of a storm of concem over
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Evidence about electronic cigarettes: a foundation bui

on rock or sand?

Public Health England recently endorsed the use of e-cigarettes as an aid to quitting smoking.
Martin McKee and Simon Capewell gquestion the evidence on safety and efficacy underpinning

the recommendations

Martin McKee professor of European public health’, Simon Capewell professor of clinical

epidemiology”

“Londan Scheol of Hygiena and Trapical Medicing, Landan WC1H 85H, LIK; *Department of Public Health and Palicy, Institise of Psychology, Haalth

and Society, University of Liverpoal, Liverpoal, UK

Those respoasible for safeguarding the hea
ften tackle complex and controversial is
England (FHE) has been couragenus in entering the debate on
the role of electronic cigareties in whacco control In a new
report it concludes that e-cigarenes are much
conventional cigaretes,” and one of its author 15 quoted as
describing them & a polential “game changer™ in lobacoo
control. Media coverage suggests that the debate is now over,
with a BBC correspondent describing the evidence as
“unequivocal. ™ However, although British organisations such
as the Royal College of Physicians of Loadon’ and ASH UK.*
have endorsed some of the repor’s conclusions, albeil with
caveals, many others have come i the opposite opinion. These
include the British Medical Association, the UK Faculty of
Public Health. the US Centers for Disease Control and
Prevention, the American Lung Association, the World Health
Organization,” the Ewropean Commission,® and other leading
international health bodies.” The available evidence abour
e-cigareties suggests that the debate i far from over and
guesiions remain abowt their benefits and harms,

Defining the role of e-cigarettes

Fundamental divisions seem 1o exist between those engaged in
this debate. Supporters of e-cigareines focus narmowly on existing
5" effects with those of smoking
5. As well as being an aid 1o quittin
parelies are seen 5 having a role for people who do not
want 1o quit, offering a safer substinate for some of the clgaretes
they would otherwise smoke.

afer than

Meanwhile, hose on the other side of the debate express conoem
about uptake of e-cigareties among people, especially chiklren
and adobesoents, who would not citherwise smoke and abowt
their long term health effects. They argue that although
e-cigareties donot contain some of the most harmiful substances
found in convealional cigarenes, such as ar, they do contain

Comespangenc to: M Mokas Manin.mehesg iehim. 36Uk

cither substances such as formaldehyde (a carcinogen) and
diverse flavounngs. Thus, it i equally imporant to inclide
non-smoking as 3 comparstor. They also draw attention to
important epidemiological evidence thar contrary to what is
widely believed, reduced smoking (a8 opposed o quilting) may
ol reduce overall risk of desth." The expression “dual use,”
which acknow ledges that two thirds of e-cigareite users also
emoke, rarely oocurs in the PHE report. Although some dual
e 15 inevitable during the quitting process, if this persises long
term health concerns remain. A recent eohort study by M
and colleagues showed thar disal use amoag daily “vapers™
appareatly remained above B9 after 12 moaths follow-up,
which is worrying.*

eill

Quality of the evidence

A fundamental prineiple of public health s that policies should
be based on evidence of effectiveness. So does the available
evidence chow clearly thal e-cigaretes are as effective s
extablished quitting sds? Unforunately not. The recent
Cochrane review is widely cited,” but it incladed only two
randomised coatralled mals, both with important limatsisons,
and concluded that the evidence was of “low or very low quality
by GRADE standands.” The PHE report authors concede th
weakness of the evidence, noting how 3 single observational
siudy with substantial Hmdtatons offers “some of the best
evidence o date on the effectiveness of e-cigaremes for use
Uil artempls.”

Where there is uncertainty sbout risks, the precutionary
principle should apply. This, in the shsence of s
consensis that the substance 15 not harmful o the pubhic, the
burden of proof that it i not harmful falls on those aking an

action. The guality of the evidence eited by PHE therefore
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E-cigarettes: Public Health England’s ev

Last week, Public Health England (PHE) reported what
it described as a “landmark review” of evidence about
e-cigarettes. The headline in their press release quoted
their top-line finding—"E-cigarettes around 95% less
harmful than tobacco”. Kevin Fenton, Director of Health
and Wellbeing at PHE, commented that, “E-cigarettes
are not completely risk free but when compared to
smoking, evidence shows they carry just a fraction of
the harm”. Indeed, the 95% figure was widely picked
up in news media. The BBC, for example, reported with
certainty that “E-cigarettes are 95% less harmful than
tobacco”. S0 what was the allegedly “game-changing”
evidence that e-cigarettes are so safe?

In the “evidence wpdate” published by PHE,
written by Ann McNeill (King's College London) and
Peter Hajek (Queen Mary University of London), the
safety of e-cigarettes “in the light of new evidence”
is summarised in this way: “While vaping may not be
100% safe, most of the chemicals cawsing smoking-
related disease are absent and the chemicals that are
present pose limited danger. It had previously been
estimated that EC [e-cigarettes] are around 95% safer
than smoking (10, 146). This appears to remain a
reasonable estimate.” The headline conclusi
PHE report was a judgment relyi
from 2014. One (reference 146)
to the UK All-Party Parliamentary 3
The other (reference 10) was a pape!
colleagues published in European Ao
is from this paper that the 95% figu
and Hajek are clear about the importance of this work:
“There is a need to publicise the current best estimate
that using EC is around 95% safer than smoking.” PHE
immediately acted on this recommendation. But with
undue haste.

It is worth reading the paper on which FHE has
based its latest advice carefully. Nutt and colleagues
describe how the Independent Scentific Committee
on Drugs, which Nutt founded in 2010, convened an
international expert panel to consider the “relative
importance of different types of harm related to
the use of nicotine-containing products”. During a
two-day workshop in July, 2013, the panel met in
London to review the context of perceived harms from
nicoting products, the range of products {induding

weerw thebncet com Vol 386 August 29, 2005
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Academics at war over e-cigarette claims

E-cigarettes

Pro-vaping campaigners say attacks on electronic cigarettes could become 3
threat to public health
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cither substances such as formaldehyde (a carcinogen) and
diverse flavounngs. Thus, it i equally imporant to inclide
non-smoking as 3 comparstor. They also draw attention to
important epidemiological evidence thar contrary to what is
widely believed, reduced smoking (as opposed o guitting) may
ol reduce overall risk of desth." The expression “dual use,”
which acknow ledges that two thirds of e-cigareite users also
emoke, rarely oocurs in the PHE report. Although some dual
e 15 mevitable during the guin mocess, if this persiss long
term health concerns remain. A recent cohort study by McNeill
and colleagues showed thar disal use amoag daily “vapers™

apparently remained above RIS after 12 moaths follow -up,
which i worrying.*

Quality of the evidence

A fundamental prineiple of public health s that policies should
be based on evidence of effectiveness. So does the available
evidence chow clearly thal e-cigaretes are as effective s
extablished quitting sds? Unforunately not. The recent
Cochrane review is widely cited,” but it incladed only two
randomised coatralled mals, both with important limatsisons,
and concluded that the evidence was of “low or very low quality
by GRADE stamdsnd e PHE report awthors concede the
weakness of the evid

noting how 3 single observational
siudy with substantial Hmdtatons offers “some of the best
evidence o date on the effectiveness of e-cigaremes for use
Uil artempls.”

Where there is uncertainty sbout fisks, the precawtionsry
principle chould apply. This, in the shsence of scientific
consensis that the substance 15 not harmful o the pubhic, the
burden of proof that it i not harmful falls on those aking an
action. The quality of the evidence cited by PHE therefore

becomes crieial. The headline message from the PHE report,
widely quoted in the media, is that “best estimates show
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A priori considerations: which outcome to choose?

 Look at actual health outcomes in cohorts?
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A priori considerations: which outcome to choose?

* Look at actual health outcomes in cohorts?
— Takes a long time to see effect — not enough data
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A priori considerations: which outcome to choose? @(@
. Smoking
 Look at actual health outcomes in cohorts? Toolkit Study
— Takes a long time to see effect — not enough data
— Some smoking-related health effects are irreversible Base: Total Population
10 .
5 Vast majority of EC users are current/past
. smokers
S
g 7
g 6
S 5
o
a 4 -
3 _|
2 _
1 _
O _

2013-4 2014-1 2014-2 2014-3 2014-4 2015-1 2015-2 2015-3 2015-4 2016-1 2016-2 2016-3 2016-4 2017-12017-2 2017-3 2017-4 2018-1 2018-2 2018-3 2018-4 2019-1 2019-2 2019-3
m Never tobacco user B Former tobacco user M Current tobacco user
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A priori considerations: which outcome to choose?

— Takes a long time to see effect — not enough data

— Some smoking-related health effects are irreversible

— Health outcomes confounded with past smoking behaviour of most EC users
* Look at biomarkers of actual harm?

— Evidence of harm might occur more quickly
— Acute vs. chronic effects
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Letters

Electronic Cigarette

Smoking Increases Aortic “™
Stiffness and Blood

Pressure in Young Smokers

Smoking increases aortic stiffness and blood pres-
sure (BP) (1), which are both important predictors of
cardiovascular risk and all-cause mortality
Electronic cigarettes (EC) simulate tobacco dga-
rettes (TC) and have been advocated as a less
harmful alternative (4). The effect of EC on aortic
stiffness has not been defined. We investigated the
acute effects of EC smoking on aortic stiffness and
BF and cmmpared them with the effects of TC
smoking.

We studied 24 smokers (age: 30 B years)
otherwise free of cardiovasoular risk factors on 4
separate occasions (total 96 sessions): 1) TC over 5
min; 2) EC over 5 min; 3) EC for a period of 30 min;
and 4) nothing (sham procedure) for 60 min. EC5min
was chosen as a direct comparison with TC (nicotine
delivery rate from EC is far lower and slower than
with TC), and EC30min to mimic the common
pattern of EC smoking (nicotine delivered obtained
plasma levels comparable with those after 5 min of
TC smoking) (5). Carotid-femoral pulse-wave veloc-

ity (PWV) was used to assess aortic stiffness. Our
Institutional Research Ethics Committee approved
the study protocol, and all subjects provided written
informed consent. The results at various time
points were compared with the baseline measure-
ments within each arm, and between the 4 arms
using paired and unpaired t4ests, respectively. The
composite effect of TC or EC versus sham ower
time was investigated with an analysis of variance
for repeated measures. Regarding PWV, the com-
posite effect of smoking sessions versus sham
owver time was investigated by using mean BP as
covariate.

There were no differences in all baseline mea-
surements between the sessions. Heart rate increased
in both the TC and EC 30-min sessions (by 4.0 beats/
min after 5 min, p = 0.05, and by 3.1 beats/min after
30 min, respectively), whereas the effect of EC5min

smoking on heart rate was minimal {p = 0.57). Bc
TC and EC increased systolic BF (Figure 1A) and t
differences in changes of BP responses between th
smoking forms were not significant. Diastolic
exhibited similar patterns of changes.

PWV increased immediately (by 0.44 m/s) after t
end of TC smoking and remained
throughout the whole period (Figure 1B). ECsn
smoking induced a signifiant PWV increase af
15 min (by 0.19 m/s). EC30 min smoking provoket

increas

FIGURE 1 Systolic BP and PWV Responses

Systolic B Resporsas

TC or ECS min

I 0 min

Systalic BP (A) and PWV (B) resiomses. Each ne repasents
resporee defined = net TOUEC smaking effect minus sham pro-
cedure effect st esch time point. BL — haseline; NS — non-sg-
nificant. The pvalues refer to the composite effect of TOEC 2t 5
and 30 min versus sham during the whale study durgian. The
compete effect of TGEC verss sham was detesnined by using
mean e e a5 cvaate. *TC veras sham, PEC & 5 min versus
sham, $EC at 30 min versus sham, **p < 0.001, PWV change
between EC 5 min sesion and sham semion sfter 15 min snaking
wsing the Student ¢ test for pained messures.

Effect of caffeine on aortic elastic properties and wave

reflection

Charalambos Vlachopoulos, Kozo Hirata and Michael F. O'Rourke

Objective Caffeine is the most widely used
pharmacologically active substance. Aortic elastic
properties and arterial wave reflection are important
factors for the efficient performance of the cardiovascular
system, as well as prognosticators of cardiovascular risk.
We investigated the effect of caffeine on aorlic elastic
properties and wave reflection.

Design We studied the effect of caffeine (250 mg) in 20
healthy subjects ding to a randomized, placeb
controlled, double-blind, cross-over design.

Methods Aortic stiffness was evaluated with carotid-
femoral pulse wave velocity and wave reflection with

P <0.001 and P < 0.05, respectively) and 56% larger for
aortic pulse pressure (at 30 min, P< 0.001) compared with
the corresponding upper limb values. This indicates that
perpheral pressure measurements are not an accurate
guide for the pressor effect of caffeine in central atteries.

Conclusions Caffeine affects unfavorably aoric stiffness
and enhances wave reflections. This finding has
implications for the impact of caffeine consumption on
cardiovascular risk. J Hypertens 2156 3-570 & 2003
Lippincott Williams & Wilkins.

Journal of Hypertension 2003, 21:563-570

orts, artedes, caffeine, stiffiness, wave reflection

augmentation index of the acrtic p i

Results Pulse wave velocity increased (by 0.51 m/s,

P <0.001) denoting an increase in aortic stiffness.
Augmentation index and augmented pressure increased
(by 6.8%, and by 4.4 mmHg, respectively, P < 0.001 for
both) denoting increased wave reflections. Concurrently,
both radial and aortic systolic, diastolic and pulse pressure
increased significantly. However, this increase was 20 and
9% larger for aortic systolic pressure (at 30 and 60 min,

Introduction

Diespite the extensive consumption of caffeine world-
wide, determination of its true impact on human health
remains a challenge for the medical community. Epi-
demiological studies on the effect of caffeine intake on
cardiovascular disease cover the whole spectrum from a
strong, positive association [1], to no association [2].
The role of caffeine in raising blood pressure is also a
controversial issue. Caffeine has a strong, pemistent,
acute pressor effect [3], but the effect of habitual
caffeine on blood pres
ies with a positive
ing [4] and a meta-analysis [5] of 11 controlled climical
trials demonstrated increased systolic and  diascolic
blood pressure in chronic coffee drinkers.

re is less clear. However, stud-

wiation dare continuously increas-

The elastic properties of the aorta, as well as the
magnitude and timing of wave reflection, are important
determinants of left ventricular function, coromary
blood flow and mechanical integrity of arteries [6-8].
Furthermore, aortic stiffness, increased wave reflection,
and their pathophysiological manifestations such as

0263-6352 & 2003 Lipgnoott Willams & Wikins

Meadical Professarial Uni, St. Vinoart’s Haspital and Ciinic, Uriwamsity of Naw
Sauth Walas, Sydnay, Austaia

Camspandanca and requasts far mrints to Chamlambas Viachopauos,
Kerassoundos 17, Atans 11528, Gmeos.
Tai:+ 30 6872 72727, fax +30 210 7473374; e-mait aviachopBatanat gr
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increased systolic pressure and pulse pressure (and
especially central pulse pressure) and reduced diastolic

pressure have been identified as independent factors of

cardiovascular risk [9-19].

We have previously shown that caffeine increases aortic
stiffness and wave reflection in hypertensive subjects
[20,21]. The purpose of the present study was to
investigate the acute effect of caffeine on both aortic
elastic properties and wave reflection in healthy sub-
jects.

Methods

Subjects

We studied 20 subjects (17 men) aged 50 + 16 (range
20 to 70) years; all had normal bloeod pressure, did not
have diabetes, or family history of premature vascular
disease. Four subjects were smokers. All bur two
subjects had no history of hyperlipidemia. They were
clinically well and wking no regular cardiovascular
medications (except for two who were on lipid-lowering
drugsh. All subjects were regular caffeine consumers

DOk 10.108701 hjh 0000052463401 08 b2

derations: which outcome to.cheoese?

Effects of High Intensity

Resistance Training on Arterial
Stiffness and Wave Reflection in Women

Miriam Y. Cortez-Cooper, Allison E. DeVan, Maria M. Anton,
Roger P. Farrar, Kimberly A. Beckwith, Janice S. Todd, and Hirofumi Tanaka

Background: Cross-sectional studies reported that
chronic resistance training is associated with arterial stiff-
ening in men. These findings are in marked contrast to
those found with aerobic exercise and may have important
clinical relevance with regard to cardiovascular disease
risk. However, the effect of resistance training on arterial
stiffness has not been confirmed by interventional studies
nor has this relation been investigated in women.

Methods: To determine whether a strength training
program increases regional and central arterial stiffness in
women. 23 healthy young women (29 = | years; mean *
SD) participated in a high-intensity strength and power
training program for 11 weeks. Ten other women (27 = 2
years) served as time controls,

Results: In the intervention group, one repetition max-
imal strength increased 12% to 17% (P < .0001), and leg
fat-free mass (via DEXA) increased significantly. Brachial
blood pressure (BP) and fasting plasma lipid and lipopro-

tein concentrations did not change across the 11 weeks.
Carotid augmentation index, a measure of arterial wave
reflection and arterial stiffness, increased from —8% =
13% o 1% = 18% (P <0 .05), and carotid—femoral pulse
wave velocity increased (791 = 88 v 833 * 96 cm/sec;
P < 05). There were no changes in femoral-ankle pulse
wave velocity, a segmental measure of peripheral arterial
stiffness.

Conclusions: We concluded that a high-intensity resis-
tance training program increases artenial stiffness and wave
reflection in young healthy women. Our present interven-
tional results are consistent with the previous cross-sectional
studies in men in which high-intensity strength training is
associated with arterial stiffening.  Am J Hypertens 2005;
18:930-934 @ 2005 Amenican Journal of Hypertension, Ltd.

Key Words: Arerial compliance, strength training.
exercise, C-reactive protein.

mortality in women, and coronary heart disease is
the predominant cardiovascular event comprising
more than half of the events in women.' According to the
Framingham Heart Study. 63% of women who died sud-
denly of coronary heart disease. had no previous symp-
toms of this disease. Therefore, there is mounting interest
in finding new risk factors to better predict the presence of
occult coronary heart disease. Emerging evidence indi-
cates that elevated arterial stiffness may play a role in the
pathogenesis of coronary heart disease and serve as an
early marker for the detection of asymptomatic atheroscle-
rotic lesions.”
It is widely accepted that regular participation in phys-

c ardiovascular disease is the number one cause of

ical activity confers protective effects against coronary
heart disease.” However, the type of the physical activity
that has been examined in these epidemiologic studies is
generally confined to aerobic exercises, and it is not clear
whether strength training exerts similar cardioprotective
effects. The benefits of strength training. including in-
creased bone and muscle mass and increased strength of
connective tissue, are being increasingly recognized.*
Strength training could become an even more essential
component of overall exercise and fitness programs if it
was shown to have positive effects on the cardiovascular
system as well. However, in marked contrast to regular
aerobic exercise, we” and other investigators® have previ-
ously reported that strength training is associated with

Received September 28, 2004. First decision January 13, 2005. Accepted
Jamuary 16, 2005
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A priori considerations: which outcome to choose?
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A priori considerations: which outcome to choose?
— Takes a long time to see effect — not enough data
— Some smoking-related health effects are irreversible
— Health outcomes confounded with past smoking behaviour of most EC users
— Evidence of harm might occur more quickly

— Acute vs. chronic effects
— Effects may again be long-lasting and confounded with past smoking

* Look at biomarkers of risk?
— Evidence accumulates quickly
— Short-term / reversible
— Have decades of research on tobacco products to guide us!
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A priori considerations: which design to chose?
Humans not animals

RN AN PNAS  DNAS

— Fallure to replicate animal studies (poor design but also important
differences) : 8% successful translation from animal models to hu

trials (Mak et al, 2011)

Chack for
Upriatos

Electronic-cigarette smoke induces lung
adenocarcinoma and bladder urothelial hyperplasia

in mice

Moon-shong Tang®>©", Xue-Ru Wu®?, Hyun-Wook Lee?, Yong Xia%, Fang-Ming Deng®, Andre L. Moreira®,

Lung-Chi Chen®, William C. Huang, and Herbert Lepor?

*Department of Environmental Medicine, New York University School of Medicine, New York, NY 10010; "Department of Medicine, New York University
School of Medicine, New York, NY 10010; “Department of Pathology, New York University School of Medicine, New York, NY 10010; and dDepartme-nt of

Urology, New York University School of Medidne, New York, NY 10010

Edited by Bert Vogelstein, Johns Hopkins University, Baltimore, MD, and approved September 9, 2019 (received for review July 2, 2019)

Electronic-cigarettes (E-cigs) are marketed as a safe alternative to
tobacco to deliver the stimulant nicotine, and their use is gaining
in popularity, particulady among the younger population. We
recently showed that mice exposed to short-term (12 wk) E-cig
smoke (ECS) sustained extensive DNA damage in lungs, heart, and
bladder mucosa and diminished DNA repair in lungs. Nicotine and
its nitrosation product, nicotine-derived nitrosamine ketone, cause
the same deleterious effects in human lung epithelial and bladder
urothelial cells. These findings raise the possibility that ECS is a
lung and bladder carcinogen in addition to nicotine. Given the fact
that E-cig use has become popular in the past decade, epidemio-
logical data on the relationship between ECS and human cancer
may not be known for a decade to come. In this study, the
carcinogenicity of ECS was tested in mice. We found that mice
exposed to ECS for 54 wk developed lung adenocarcinomas (9 of
40 mice, 22.5%) and bladder urothelial hyperplasia (23 of 40 mice,
57.5%). These lesions were extremely rare in mice exposed to
vehicle control or filtered air. Current observations that ECS in-
duces lung adenocarcinomas and bladder urothelial hyperplasia,
combined with our previous findings that ECS induces DNA
damage in the lungs and bladder and inhibits DNA repair in lung
tissues, implicate ECS as a lung and potential bladder carcinogen in
mice. While it is well established that tobacco smoke poses a huge
threat to human health, whether ECS poses any threat to humans
is not yet known and warrants careful investigation.

human and animal carcinogens (2, 3, 7). Hence, measuring ni-
trosamine levels in body fluids has become a gold standard for
assessing the potential carcinogenic effect of TS (7, 8). This
method has been adapted to address the potential carcinogenic
effects of E-cig smoke (ECS) (9). It has been found that the level
of 4-(methylnitrosoamino)-4-(3-pyidyl)-1-butanol (NNAL), an
NNK derivative, in the urine and saliva of E-ig smokers is only
5% of the levels found in comparable tobacco smokers (9). This
has led to the assumption that nicotine nitrosation does not take
place in ECS and that only a minute quantity of nitrosamines is
present in ECS (9). This finding has supported the recommen-
dation from public health experts, including Public Health
England, that E-cigs are 95% safer than conventional cigarettes
(10), and has prompted many epidemiologists to speculate that
switching from TS to ECS could save millions of lives (11).
Likely as a result of this reasoning, the popularity of E-cig
smoking is rising rapidly. Currently 3.2% of adults in the United
States and 3.6 million junior-high and high-school students
have embraced E-cig smoking (10). Given the widespread use of
E-cigs, their health effects—particularly their carcinogenicity—
deserve careful scrutiny (10). Assessing the safety of E-cigs must
examine 3 critical issues. First, is the level of nitrosamines in

Significance

MEDICAL SCIENCES

Mouse bread that spontaneously developed
cancer within 1 year (11.1% “fresh air” vs
22.5% in EC nicotine condition)

Were exposed continuously for 4h for 5 days
a week at 36 mg/ml (3 mice died due to non-
cancer causes) ~ 7 years in 1 yea
Constant voltage used for 4h likely induced -
overheating (carbonyls) and undermines 9
homeostatic responses

Additional exposure due to nicotine depg

No evidence that nicotine causeé
in humans (IARC)!
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A priori considerations: which design to chose?

* Humans not animals

— Failure to replicate animal studies (poor design but also important physiological
differences) : 8% successful translation from animal models to human cancer

trials (Mak et al, 2011)
* Body-level exposure
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A priori considerations: which design to chose?

* Humans not animals

— Failure to replicate animal studies (poor design but also important physiological
differences) : 8% successful translation from animal models to human cancer
trials (Mak et al, 2011)

* Body-level exposure
— Machine yield deceptive > user characteristics
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Location of filter vent holes outside ISO testing machine
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A priori considerations: which design to chose?

* Humans not animals

— Failure to replicate animal studies (poor design but also important physiological
differences) : 8% successful translation from animal models to human cancer
trials (Mak et al, 2011)

* Body-level exposure
— Machine yield deceptive > user characteristics

* Appropriate comparator: smokers not never smokers
— Claim is about reduced risk compared with smokers
— Most EC users are current / past smokers
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: . _ _ OH CHa
Suitable biomarkers of subsequent risk In humans N.
* 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) SN | 0

— Marker for nitrosamine exposure (NNK) > potent lung carcinogens (IARC)
— Specific to tobacco use; linked to subsequent cancer risk (Yuan et al, 2011) 6 OH
— Urinary half-life ~10 days (Goniewicz, 2009) O

« 1-hydroxypyrene (1-HOP) Q
— Marker of polycyclic aromatic hydrocarbon exposure (pyrene) > potent carcinogens (IARC)
— Relatively specific to tobacco use; linked to subsequent cancer risk (Yuan et al, 2014)
— Urinary half-life ~20 hours (Buchet et al, 1992) E

« 3-hydroxypropylmercapturic acid (3-HPMA) Y S
— Marker of volatile organic compound (acrolein) > potent respiratory irritant (US EPA)
— Relatively specific to tobacco use; aldehydes have been linked to cancer (IARC)
— Urinary half-life ~ 1 day (Carmella et al, 2009)

O .
- Carbon monoxide . C//
— For simplicity only looking at exhaled CO > highly toxic (WHO) )
— Relatively specific to tobacco use; linked to cardiovascular diseases (Lee et al, 2015)
— Half-life ~5 hours (Sandberg et al, 2011)



Impact of EC use on NNAL
* 10 published papers (8 studies) with 658 participants

* Mostly second/third generation EC evaluated
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Impact of EC use on NNAL
* 10 published papers (8 studies) with 658 participants
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Impact of EC use on NNAL N
* 10 published papers (8 studies) with 658 participants

* Mostly second/third generation EC evaluated
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Impact of EC use on NNAI
* 10 published papel m oo

@ Tobacco smoke (HCI protocol)
1 ) Tobacco smoke (1SO protocol)
¢ M OStIy Se CO n d/th I rc @ Heat-not-Burn devices (HCI protocol)
120 @ E-cigarettes: Goniewicz subset
@ E-cigarettes: Organics-only subset
O E-cigarettes: Variable power subset

@ Nicotine inhaler
@ Ambient air

Stephens, 2017
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Findings
Health effects: beyond cancer

Pyrene (1-HOP)
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Findings

Impact of dual use
(1) Dual use only beneficial in non-daily smokers; (2) Less impact of EC b-hme*taig“ea'th
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(3) Residual increase in some biomarkers compared with non-smokers
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New trial evic

« George eta

ence: cardiovascular and respiratory function

(2019)

— Randomised smokers (N=145) to either continued smoking, EC with or

without nicotine, with 1 month follow-up

— Improvements in endothelial function and vascular stiffness (irrespective of

nicotine use)
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New trial evidence: cardiovascular and respiratory function

« George et al (2019)

— Randomised smokers (N=145) to either continued smoking, EC with or
without nicotine, with 1 month follow-up

— Improvements in endothelial function and vascular stiffness (irrespective of
nicotine use)

 Hajek et al (2019)

— Randomised smokers (N=866) to receive either NRT or EC, with 1 year
follow-up

— Improvements in cough and phlegm production




New trial evidence: cardiovascular and respiratory function

George et al (2019)

— Randomised smokers (N=145) to either continued smoking, EC with or
without nicotine, with 1 month follow-up

— Improvements in endothelial function and vascular stiffness (irrespective of
nicotine use)

o Table 5. Respiratory Symptoms at Baseline and at 52 Weeks.*
Symptom E-Cigarettes (N=315) Nicotine Replacement (N =279) Relative Risk (95% CI)7
Baseline 52 Weeks Baseline 52 Weeks

number (percent)

Shortness of breath 120 (38.1) 66 {21 0) 2 (33.0) 4 (22.9) 9 (0.7-1.1)
Wheezing 102 (32.4) 4 (23.5) 6 (30.8) 9 (21.1) 1 (0.8-1.4)
Cough 173 (54.9) 97 {30 8) 144 (51.6) 111 (39.8) 0.8 (0.6-0.9)
Phlegm 137 (43.5) 9 (25.1) 121 (43.4) 103 (36.9) 7 (0.6-0.9)




Findings
Health effects: outstanding questions

« Clearly e-cigarettes are not completely safe
— Nicotine has a Low Risk, not a No Risk profile (e.g. Dempsey & Benowitz, 2001)
— Threshold effects (is XX% reduction in exposure= XX% reduction in harm?)

— E-cigarette specific risks not captured by tobacco-related outcomes
* Route of administration > most research on oral not pulmonary administration
« Changing use pattern may produce unique risks (e.g. cloud-chasing, newer products)
* Novel biomarkers necessary
* However, toxicological analyses have shown cigarettes to be uniguely
dangerous product, compared with which, e-cigarettes are clearly a

reduced risk products |
Nothing EC Cigarette

NRT 959 risk reduction = 6.6 60% risk reduction = 1.6
million fewer deaths million fewer deaths



Health effects: outstanding questions

* Clearly e-cigarettes
— Nicotine has a Low

Novel biomarkers ne
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Potential deaths averted in USA by replacing

cigarettes with e-cigarettes

David T Levy," Ron Borand Erc N Lindblom, ¥ Maciej L Goni ema: ! Rafael Meza

Theodore R Holfor df zremr "Yuying Luo,’ ' Richard ) 0" Connor," Raymaond Niaura,

David B Abrams"®

ABSTRACT

Intraduction U5 tobaceo contral pofides ta reduce
cigarefite use have been effective, but their impact has
bseen relatively slow. This study considers a strategy af
switchi garette smakers to e-tgarette use [ ‘vaping’)
in the USA to accelerste tobacco montral progress.
Methods A Status Quo Scenaria, developed to projent
smoking r=tes and hesfth outomes. in the absence of
vaping, is compared with Substitution modets, whereby
oigarette use is largedy replaced by vaping over a 10-year
period. We test an Optiméstic and a Pessimistic Scenaria,
dfering in terms of the relative hamms of e-dganettes
compared m'.r :g;r!nﬁ and the impact on averall

i ng. Projected mortality
and sex 1 the Status Quo and
bution Scenarics are compared from
:'JIE» 1o 2100 to determine public health impads.
Findings Compared with the 5 )la[JS..;J' replacement
ot cigarette by e-cigarette use over a 10-year perind
yields & Gmillion fewer premature deaths -'\-1[1

B6.7 million fewer lite years lost in the Opti
Scenario. Under the Pessimistic Scen,
premature deaths are averted with 20.8 million fewer life
years Iost. The largest gains ane amang younger coharts,
with a 0.5 gain in average Fe expectancy projected for
the age 15 years chort in 2016,

Condusions The tobaoco contral community has been
dvided regarding the role of e-dgarettes in tobacm
control. Our projections show that a strategqy of replading
digarette smoking with vaping would yield substantial
lite year gains, even under pessimistic assumptions
regarding cessation, nitiation and relative harm.

INTRODUCTION

Harms from cigareme smoking remain unacceprabhy
high even though smoking prevalence in the USA has
decreased markedly owver the past 50'_\'!-1!“5.::7“'0 of
three long-term smokecs will likely die premarareks
of a smoking-atibotable disease®™  Although
many tobacoo control policies, soch as higher
cigarese tames, smoke-free public places, media
campaigns, cessation treammient programmes and
advertising cestrictions, have alceady been imple-
mented with substantial effectiveness, theic pace in
averting preventable deaths has been relatively slowr
and their potential to secure quick and subssantizl
newr smoking declines iz limited* 7 Accordingly,
tobaceo contrsl experts and nationsl governments
have begun considesing what might be done to
accelerate declines in tobacco-cauzed health harms
and eventually eliminare all tobacco conssmpgion
(often tecmed an “endgame’). The 2014 US Sarg=on

General Report recommended an endgame strategy
for the tobacco epidemic.®
Hong Kong and Ireland have already sec the goal of
reaching an :nﬂs:rﬂe.s

While some refer to an endgame for all tobacco,
most appear o foous on cigaremes as 2 more real-

Finland, New Zealand,

istic and most impoctans targes, since they cause !

the vast majority of harm.” *¥ However, 2 credible
plan to minimise cigarette use has yet to be imple
mentad. At the same time, emerging nicotine-de-
livery products, such as ecigarertes, call for an
updating of sraditional tobacco control strategies to
better address new opportunities and threass that
they pr::aent."_

Rather than focusing on policies designed exclu-
sively to redoce cigareme use, some puoblic health
experts suggest 3 complementacy approach to
encourage the use of less harmtul nicotine delivery
products, such 35 e-cigarsttes, 33 3 substitete for
:l;:l.':—\e'.“ B some public health experss and
officials fear thar e-cigaretts wse (vaping’) may
increzse overall tobacco-related haoms by secving
as 3 gamrwray to smoking or prompring smokses to
vape or engage in dusl use instead of guitting all
vze 7 Homeser, evidence i moanting that e-cig-
acsttes deliver only 2 small percentage of the tosd-
canzz deliverad by cigarettes.*
e-cigarettes models have been shown o more ef6-
ciently delives nicotine®
provide sensocimotor expeciences and “throat-hit”
similar to J;r\m:ﬂ:m;.=4 thue increasing their posential
to serve as effzctive substitutes for cigarsttes.

The goal of this paper is to show the potenrial
health impact from an endgame sscategy dicactad
at replacing all or most cigarstre smoking by e-cig-
aretze use over 3 10-year period. The 10-year time
frame is used for illustcative purposes to show
the porential health gains thar could be secured
by a potent switching-based strategy. To address
the major concerns abowot switching smokers to
e-cigarestes, the projections assume a
smaller net reduction in health haoms from

52 In addition, nesver

# than older models and

some of

mac
switching to e-cigarstie from cigarette wse than
existing research suggests, and that the switching
sorategy will increase initiation into regular vaping
by pouth and others who would not othermise nse
any nicotine delivery produocts and will prompt
some smokers who would otherwise hare guit
all tobacco and micotine use to instesd ose e-cig-
arermes. To disringuish the effect of polices on
younger and older cohorts,
analyses for the cohorts age 15 years and age 335
years in 2016,
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Conclusions i

What does this mean?
« Combustion is key

— Cigarette smoke (600 compounds, including 70 carcinogens, turned it 7,000+ through
burning at ~800 °C) vs aerosol (e-cigarettes mainly nicotine, PG/VG, flavourings)

— Would assume e-cigarettes are safer based on simple chemistry

« Statement that we do not know long-term health consequences ignores
substantial research based on decades of insights from work on tobacco

— Consensus In academic community: e-cigarettes are much less harmful than cigarettes
based on both evaluation of e-liquid/aerosol carcinogenicity and exposure profile of users

— This should translate into reduced long-term risk of smoking-related diseases (especially
cancer) when switching completely

 However, unknown unknowns exist (e.g. novel risks specific to e-cigarettes)
and absolute risks (vis a vis not smoking) cannot be determined so need
more data:

— ldeal approach: compare disease incidence in cohorts of never smokers with long-term

EC use, never smokers without any product use and long-term smokers (but will take
time)
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And finally... i

Putting recent events in context: what’s going on?

« Worldwide, there are over 40 million e-cigarette users and devices
have been on the market for over a decade with very few problems
reported

« Since July/August there has been a sudden outbreak of ‘vaping-
related lung disease’, primarily in the US

« These are acute events, so likely have an acute cause (i.e. it's not
vaping per se but what is vaped that may be the problem)
— Most cases involve younger users of bootlegged, illicit products (cannabis)

— Cannabis unlike nicotine is not easily water-soluble so in part disease may
be due to addition of solvents to make it easier to vape THC oils (bad for
lungs)

— Since e-liquids in US not as tightly regulated as in Europe (EU TPD) also
likely to include other adulterants (especially black market products)

— Possibility that people used products wrongly (dry puff/high voltage)
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Conclusions: a warning

Unintended consequences of misinformation
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