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Disclosures

« Huope Warshaw -~ Consultant to Calorie
Control Council, McNeil Nutritionals, LLOC
{(manufacturers of Splenda® Sweetener
Products) Weber Shandwick

~ Berna Magnuson - No disclosures

»James O, Hill = Grant support fromthe
American Beverage Association.
Consulting income from Coca-Cola,
Nestle, McDonalds, Nove Nordisk.
General Mills, and Walt Disney
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SETTING THE RECORD
STRAIGHT:

SAFETY AND REGULATION OF
LOW- AND NO-CALORIE SWEETENERS

Berna Magnuson, FhD, ATS Fellow
Bitagnuson Consulting
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=1 Zike

Low-calorie
Sweeteners

-+ Safety data

Categories of No- and

- Mot ':ﬁpwww i

ausessed by atsessed by for use in
FOA before expart panel Taudy and
approval s Wlanufacturer | beverages

e FDA : regponsible. o« Manufacturer
rasporsible for sulely L responsible

for safety ] for safely

Bttpclwens g povlioadingredenispackagngbeling’
foudandiivesigredisniy/uom 387 718 bim
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Safety = absence of

risk

Risk |

Risk is the combination of hazard or potential to cause harm and exposure.
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azard evaluation o
sweeteners

-What is the composition of
the sweetener?

-What happens to the
compound when we
consume it?

-Many safety studies in
animals

And in humans!

1/
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azard evaluation o
sweeteners

Required for approval
» Bhort- and long-term foxicity studies

usually more
« Carcinogehicity
« Banelic toxicity
« Reproductive toxicity
« before and during pregnancy
« Teratogenicity — effect on development
- Also human clinical studies

- Must test in at least 2 animal species,

1/
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ADE = gmount “that can

be ingested daily over a
{ifetime without
appreciable health risk”

-Based on highest level
showr to have no
observed effect in long-
term animal studies.
sApply 100 fold "satety
factor”

Mo obseived effect
level 100 = ADI

i miglkg body weight/day

Al applies to entire
poputation, children,
pregnant women, and
adults.

~Adjust amount sccording

1o body weight.

1/
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Children?
Answer = Yes, for approved
sweeteners!

This question MUST be answered in

safely testing before sweelener is
approved for use in foods and beverages!

1/
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What is Aspartame?

. FDA ADE 0-50
6 Api miny Acid mglkglday

For 150 Ib person ~ 87
packets of
swestener/day

Structure: 2 amino acids & methyl

group
~Aspartic acid (aspariate)

Phenylalanine

These are commonly found in
foods!

[ R 1 virol. orgl -4
subsiitutes/ssoariam

RVS TR

1/
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Aspartame digestion

Intestinal Lumelntestine Cell  Blood Aspartame

, . . does not enfer
| blood or body
as a whole.

Just fike foods
and proteins,
aspartame is
vompletely
digested in
intestine by
digestion

| enzymes.

i weid o | Components

+ egpE. of digestion

. L same as from
¢ oither foods,

Food Safety & fty Flavetey oof , Db PO

AR, N 1 ntre

1/
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sources of a&;ﬁarﬁ:éma
digestion products

Food

Phenvia

Aspa

Meth

Aspartame- |
sweestened

Soft drink (3
mi)

Non-fat milk %WM%S -
{340 mb

Tomato Juicl & 58 | 346 107
(340 mi) ' |
Ciranae iuice A 480 9n

1/
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Saccharin

Cutrently ~ limited use in North America

= fost (95%] rapidly absorbed in the
smal intesting:

- Absorbed saccharinis rapidly excreted
inurine.

« Brall amount (5% to colon and
excreted invfeces,

« Aprit 2004 - Health Canada reviews
safety and extends allowed uses

« AL O-Bomiglkg/day

~For 180 1b person ~ 8.6 packets of
sweetensr/day

hitp e hoscgo calfreaniconsultZ013:nop-adp-sacohianie

ww andeal org/iles/DocsNNSResowrceDralt 3 pdf

1/
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Steviol glycosides

= Pyrified from the leaves of 2 South Armerica shrub,

= Are many different formes,
« AT have cormon steviol backbone, different

numiber and position of attachiments of glucose.

» Rebaudivside A (Reb A) - swpestest, most
aburdant stevisl glycodide

AL = 0« 4 myg steviol equivatentsliy body
weight/day
Applies only to extracts purified to contain
>98% steviol glycosides.
« Maead to convert from stevio! squivalents to
glycosides

= e ADVior Reb fo= 0 - 12 mg rebaudioside

Allglday

+ 180 1o persan ~ 30 packets of tabletop
sweelenet/day

g aloris srgthisalib

By SRt i
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Steviol glycosides

Steviol glycosides
are
niot absorbed.

Steviol

Glucose units
remuoved by
bacteria in large Hﬂ

intestine, e8] Steviol absorbed
in large intestine,
mocifiod by liver,
angd encreted.

Hipigiehableviensiiole corvheaiii-professionss/rnion B

1/
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Sucralose

Structurs similar to sugar, but 600X
swestening polency.

Only g small amount of sucralose is
absorbed and excreted in uring,

«  Most{85%;) of ingested sucralose is
notabsorbed into the body is
eliminated in the feces unchanged.

« Gut microflora unable to hydrolyse
sucralose

« ADE 018 mglkagiday

« For 160 1b persaon ~ 682 packets of

sweeteneriday

SECES ahseyement 0 gocralsel Wil Hasns ailie it
additfeescontaminants-cts.
database PrriPlaidog asor Fibarnl D340

e wites S wrcelialts pdf

1/
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'i:é.k Assessment f k
Low Calorie
Sweeteners

Risk is the combination of hazard or potential to cause harm and exposure.

1/

Peters CORA USRTK_07095



Iintense sweetness = low
levels of ugp

+ 200-600

Sweelness intensity of
non-caloric sweelener

Sugar

1/
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Sweetness Intensity Means
Low Intake

i

| Sweetne |

| replace
25 g of
sugar

%
Sweeten |

‘Sacchari ~300x 80mg
- ; ‘

1/
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To determine exposure

Using food intake surveys, calculate
consumption of foods that will contain
sweetener:

« Average and high users
» Different ages and sex
» Special populations, such as
diabetics, children
Intakes must be lower than ADI
for all users, including highest
consumers.

Example; Aspartame intakes remain
well below ADI in recent review by
EFSA.

European Food Satety Authority Review of Aspartame, Dec 2013
http fivenwefsa europa eulenitopicsitopic/aspartame him

1/

Peters CORA USRTK_07098



How much do we eat?
Estimated Daily Intake
(EDI)

- Aspartame. EDI = 6% of ADI at the
G90th percentile in general adult
population;

- Baccharin: EDI = 12% of ADL

- Sucralose: EDI = 32% of AD! for
adults and children over age two.

tritermnationat Food Infoamation Councll FIC) Foundation

LOB%20CPEY%20Mydyle 8-1-12 pdl.

1/
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But — what about all the
studies reporting adverse
effects?

« How can we know what to
believe?

- How can we explain the different
opinions?

= Must look carefully at study, not

just abstract or press release!

1/
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“Artificial sweeteners induce
glucose

intolerance by altering the gut
microbiota”

«  Compounds tested in mouse
study:

aspartame, saccharin,
sucralose,

= Al remaining experiments with
saccharin and extrapolaied resulls
o all “artificial sweeteners”,
Conclude “non-caloric sweeleners
directly contribute to glucose
intolerance, metabolic disease and
obesity”.

Sudz et ol Nature, 2014

1/
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Questions to consider

How can aspartame affect gut
microbiota when does not enter
colon?

- How can sucralose affect gut
rmicrobiota when not metabolised
by microflora?

What doses were used? Dose
response?

Any effect on other dietary factors
that affect gut microbiota or
glycemic response?

1/
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11 weeks sipostie via drinking water, followad by antibiotic

redtiant
Doses tased on waler consurmplion reporied;
Sacchain = 3666 g e Cotipared o ADE = 08 il
= ABE g ws o ADH = OVE0 g
& w0 g kgal as ¢ S ADE s D mglkie
ornbang 3 treatoent groips (807 to compareto 3 eontrol
droupst Mot valigh
I conflict with controlled clinical studies in humans
recguired for approval which demonstrated no-sffect on

glycemic indices with chronic use.

Buer elal, Matee, &

1/
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“igi S e~ Sanchan
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| o e Aens gl Do s-hspding

Liguids ndabe fenld

fiet .
I

Hours

Llauid & food intake shown only for 4 of 20 mice/group
and 72 hr of 11 weeks.

Huge differences in water/sugar liquid intake,
Over 50% reduction inmouse chow in some
Groups.

Dramatic impact on other nutrients, fiber and othey
fermentable componénts that affect microbiome. Not
considerad in paper,

1/
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Final Comments

» The safety of use of low calorie
sweeleners has been exiensively
evaluated worldwide,

« But health effect of low-calorie
sweetenears continues 1o be
subject of many studies.

- Study design, interpretation of
resuits and consideration of all
factors are critical for assessment
of validity of conclusions,

» Regulatory agencies worldwide
continue to review and confirm
safety of use.

1/
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For more information

Food and Drug Administration websltes:

» hitp e Tda govifoodf/ingredientspackags
nalabeling/foodadditivesingredients/fucm387
716 htm

- hitp: /v fda goviFood/ingredientsPackag
ingLabeling/FoodAdditivesingredients/ucmd
97725 him#SummaryTable

« httn I fda goviaboutfdaftransparencylb
asicsfucm214864 him

Calorie Control Council:

http: /lwww . caloriecontrob.org/

European Food Bafety Authority:

http: Jiwww efsa europa e/

Health Canada

« Bt vesrw hc-sc ge.calfne
anfsecuritfaddit/swesten-edulcor/index-
eng.pho

1/
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LOW- AND NO-CALORIE
SWEETENERS IN WEIGHT
MANAGEMENT:

5 THE BEVIDED

Jmmes 0. Mill, PhD
Anschutz Professor, Executive Director
Anschutz Health and Wellness Cender
Lntversity of Colorade

1/
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gunsralone

All FDA-approved low calorie
sweeteners meet the same
standards of safety and are safe
for consumption, including
pregnant women and children

All FDA-approved sweeteners
are safe
http://www.fda.gov/food/ingred
ientspackaginglabeling/foodaddi
tivesingredients/ucm397725.htm

1/
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Epidemiologic studies are
onfusing

« Some studies show association of
low-and no-calorie sweeteners (LCS)
with:

« Increased body weight'#
» Devreased body waight® or

~ Both increased/decreased body
weight?

o B e wl (i
Erydd Sl 2138842

3 iy S et A Gl ol 19
gl B0 G A
SO A Rening L stk &

o et
o ol Rl L RERY

1/
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“There are some NS, when
datato suggest that . substituted for nutiitive |
NNS may be used mweeteners, may help
irrashrucured diet sonsumers limit

o replave sources | carbohydrate and

of added sugars ensrgy intake as @

and that this | stistegy to manage
substitution may blood glucose or

fesult in modest weight.”

enargy intake
reductions and
weight loss.”

w Argtican Heart
Agsociation Aménoan
Digbetas Association
2012 Position Bratéime,

~ Armclesny of Nulition ang

1/
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Diet beverages
can help controt
sweet cravings

Dint beverage diinkers

were,

w prowe Rlesly Yo vesoh 5%
swenght loss al sl
ot

¥ lew bkely o repch for
desser

B simervan dousni ol

CLIMICAL MUTRITION

St ol

o s ol B i
i

At six months the diet beverage drinkers experienced a greater likelihood of
achieving a 5% weight loss than water drinkers. American Journal of Clinical
Nutrition. 2012;95:555-563. (Link to abstract:
http://ajen.nutrition.org/content/95/3/555.abstract?sid=e59cd377-7289-4844-
bbfe-9a2defdf441a)

An analysis of dietary patterns by Piernas, et al. showed that both study

groups reduced total energy, carbohydrates, total sugar, added sugar and
other calorie containing nutrients, however, the diet beverage group had a
greater reduction of desserts compared to the water drinkers at 6 months

Tate D, et al. Replacing caloric beverages with water or diet beverages for
weight loss in adults: main result of the Choose Healthy Options Consciously
everyday (CHOICE) randomized control trial. American Journal of Clinical
Nutrition. 2012;95:555-563. (Link to abstract:
http://ajcn.nutrition.org/content/95/3/555.abstract?sid=e59cd377-7289-4844-
bbfe-9a2def4f441a)

1/
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Weight toss

L5

A0 .

Boverags
Waight Loss

I fmo

o
g

Wik water group
DE: diet beverage
5, AL attention

* contl

D vs Wb and AG;
(P <000 and O-8
montis (P <001}

AR

Viehe F, ot ol e J 08 Ml FUELBERES

583
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« The diet beverage group showed
a greater likelihood of achieving a
5% weight loss compared with
control

« OR: 2289, 85% CL 1.05, 5.01, P=0.04

» The water group did not
significantly differ from control in
odds of achieving 5% weight loss

Tacks 2, ot o, Aen J Gl Mub: SO 95858
B

1/
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Th Effacts of Wl gl Hon-Nobdtive Sweatined Bovengie
an Wit Loss Dilng & 1oweeh Weight Lows Treatmant
Frogram

1/
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Absolute Weight Loss From
Baseline to Week 12: Intent
to Treat Analysis

210

205

Weight {ibs)

§

i NNS
== Water

1685

180

Baseline Week 12

“Fgatue for difference in absobite welght losy: P =0.0001

Patwrs JU, a8 ot Chesity, AT IHEBET

Note: This is the more conservative analysis because we are assuming that those who
dropped from the study were not very successful with weight loss.
NNS~ 13 pounds

Water™~ 9 pounds

Difference of ~ 4 pounds

1/
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Absolute Weight Loss From Baseline i
Weel 12 Compleler's Ahalysis

210
27
208 TOE
g
= 200 L
o * )
= jus \,: " ww=iNater
160
185
Baseling Week 12

Poyplue for dfference inabisolite welght oes P 0. 0001

Note: This analysis includes only those that completed the study. Those that dropped
are not included. Dropout was similar in both groups.

NNS~ 14 lbs
Water~ 10 lbs

1/
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Aoz Heath o Weless Conter

; %%f%m;%mjs%m%%ixaié%emw

Gt beverages a5 partof anoveral
 progyam were able t lose veight over 12
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Meta-analysis of
Randomized
Controlled Clinical
Trials: Low-calorie
Sweeteners Do NOT
Cause Welght Gain

& e amertoan Siumat ot
CLINICAL BUTRITION

| oo | vencann | ] s | S
S

Towsleivsmdomrs ad ndy waight
sl enmgsibions s mitesndlel
vanhomiied sowivolied iy aid
et okt shidiig™F

g
LiEditodal by Janies O
CHIE PRD

YRS G YO Sy WO YOt Jsene
askowiother ow-calone sedeners
Belp wthmright varapbmentt

£
isbdishad online fuly 50, 1014

The RCT analysis demonstrated that NNS reduced body weight compared to
placebo and modestly, but “significantly” reduced BMI, fat mass, and waist
circumference. These results supports existing evidence that judicious
substitution of NNS and foods sweetened with them does not cause weight
gain and may actually help people manage their weight. No correlation was
found between NNS consumption and body weight or fat mass in the nine
observational cohort studies analyzed.

1/
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Lol calocle swantonsd boowrane comsumption In e Matoma Weight
ConotReghtry

Ve ot Th
Gesher oy, Lo 4

Results
E3% regutarly
consume low- apd
no-catoris
sweeatened
beverages

Top & reasons:

1. tasie (54%:)

2, thirst (40%}

A part of routine
{2756}

4. mduce calories
{22%)

8. go with sl
1%

F8% of love- and no-
galorie swestenead
beverage drinkers say
dint beverages help
them control totat
salories

Low- and No-Calorie sweetened beverages help “successful losers”

1/
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Longer-Term Intervention Trial:
Adding Low-and No-Calorie Sweeteners
o a Multidisciplinary Program

« Randomized controlied trial
« N=163 obese women
« Subjects assigned to
«Aspartame + multidisciplinary program

« Multidisciplirary program alone {advised to
abstain fromusing aspartame)

« Study duration: 1 year of treatment
+ 2 year  follow-up period

Shukim Gl elab A J Gl M,
R BB 00,

1/
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spartame Group Achieved Greatest Weig
Loss

czaa%&a?tsmﬂu%uwmwww/yn 1w
Shuy wie

Smokbaarm L, et el A Gl Nt
RRT B ADS.

1/
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Gross-sectional study
Subjects
472 long-term weight
loss mantainers
BMI: 22 ko/m?
Maintained 2107
weight loes for 11.5
years

131 alwave-normal
weight individuals

B 213 kgim?

Mo history of
overweight

24-hour dietary recalls

1/
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Long-Term Successful Weight

Control
Weight Loss Always-Naormal Weight
Maintainers Subjects
WN=172 et 34

Siigay
drivdis

Pralare S el ul 20 Obes {lind
RSy adal

1/
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Long-term Successful Weight
Control
Wational Wedght Control Registry

Recant enrollees of the NWCR (N=83T) who had
completed the 2008 version of the Block Food
Frequency questionnaire,

Alsoho

s

1/
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mg@m’{mm Successful W@%@#@t

Control
Predictors of one-year weight regain
firal multhvariate model

B |Beta T Sig

Decre - |- - .06
ased .1 .079 11.96
restral 4
nt
Increa |.5 1.295 7.4 .000
sed 60 1
disinhi |

» Dgcraasing water intake only g redated i

Fh t&%&@i‘% of wely i,
» NRer | wor de i ronsumph

di %gﬁ & f;dfms refated ;3?: ut pﬁ%ﬁ
ased .0 [.134
water 102
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Appetite and Hunger

» Most studies and reviews
conclude that non-
nutritive sweeteners do not affect
appetite or hunger or desire for
sweetness in adults™

+ .. also note that future ressarch
is neededss

1. Aradeeson G etel Appeiie. TRREVHIERE 0 E ¥ J atad, B TG
B33 Blavkhun B, slal

1/
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Pregnancy

« A FDR&approved lows gnd no-calone swesleners are approved for
e By preghant and actaling women

= The position of the Acedemy of Nutrtion and Dietetics is that their
e iy seceptable during prégrangy®

= e study from 20480 among 59,534 Dans rve Told an
asrociation belwoen inlakes ol sofl drinks with NNEB and pre-term
Bt

= Incidinee of pre-ten Dt was Jow s Braing has not Deen
vortiened in other shudies

i ,
Fialr EHIGLBI83E,

Fowt ot tew D

1/
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Conclusions

« Strong support for a modest
positive effect on weight with low-
and no-calorie sweeteners

- Many research studies in humans
with consistent findings from
prospective studies and
randomized controlled trials

- No current scientific reason to
recommend against use of low-
and no-calorie sweeteners for
those trying to lose weight

1/
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disease
progression

1/
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For more information

+ American Beverage Assoclation:
wyrw letsclearitup.com

» Calorie Control Council

www caloriecontrolorg

EFSA www.elsa europa.eu/

- Health Canada www he-s¢ .90 calffne
an/securiVadditisweeten-edulcor/index-
engLphp

- FDA on stevia:
www fda goviaboutidafiransparency/basicsiy

- E-mail: b.magnusoni@@utoronto.ca
- E-mail: james. hill@ucdenver.edy

1/
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